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Consult **Contents** for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the Kansas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Greenwood County Conservation District. Major fieldwork was 
performed in the period 1962-80. Soil names and descriptions were approved in 
1980. Unless otherwise indicated, statements in this publication refer to 
conditions in the survey area in 1980. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Typical area of the Florence-Labette association. Brushy plants are 
encroaching on the steeper north-facing slopes. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Greenwood County, Kansas. It contains predictions of soil behavior 
for selected land uses. The survey also highlights limitations inherent in the soil 
or hazards that adversely affect the soil, improvements needed to overcome 
the limitations or reduce the hazards, and the impact of selected land uses on 
the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


LA rg 


John W. Tippie 
State Conservationist 
Soil Conservation Service 
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Greenwood County, Kansas 


By Jim R. Fortner, James T. Neill, and Sylvester C. Ekhart, 


Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service 
in cooperation with the Kansas Agricultural Experiment Station 


general nature of the county 


GREENWOOD COUNTY is in the southeastern part of 
Kansas (fig. 1). It has an area of 736,000 acres, or about 
1,150 square miles. In 1979, the population was 8,604. 
In Eureka, the county seat and largest town, the 
population was 3,389. The county was organized in 1862 
by the First Legislature of the Territory of Kansas. 


Most of the county is in the Bluestem Hills land 
resource area. The northeast corner, however, is in the 
Cherokee Prairies area, and the southeast corner is part 
of the Cross Timbers area. Generally, the soils are deep 
or moderately deep, are gently sloping and moderately 
sloping, and have a clayey subsoil. Elevation ranges 
from about 875 to 1,660 feet above sea level. 


Figure 1.—Location of Greenwood County ín Kansas. 


Most areas are drained by the Fall and Verdigris 
Rivers and their tributaries, all of which flow in a 
southeasterly direction across the county (fig. 2). The 
Fall River Reservoir and a small part of the Toronto 
Reservoir are in the southeastern part of the county. 
Many watershed lakes are in the higher lying areas 
above these reservoirs. 

Ranching, farming, oil production, and related services 
are the main enterprises in the county. About 83 percent. 
of the acreage is range or pasture, 13 percent is 
cropland, and about 4 percent is used for woodland, 
farmsteads, building sites, roads, and other purposes (7). 
Grain sorghum, wheat, soybeans, and hay are the main 
crops. 

This survey updates the soil survey of Greenwood 
County published in 1914 (3). It provides additional 
information and larger maps, which show the soils in 
greater detail. 


climate 


Prepared by L. Dean Bark, climatologist, Kansas Agricultural 
Experiment Station, Manhattan, Kansas. 


The climate of Greenwood County is typically 
continental, as can be expected of a location in the 
interior of a large land mass in the middle latitudes. It is 
characterized by large daily and annual variations in 
temperature. Winters are cold because of frequent 
outbreaks of polar air from December through February. 
Warm summer temperatures prevail for about 6 months 
every year. They provide a long growing season for the 
crops commonly grown in the county. Spring and fall 
generally are short. 

Greenwood County is in the path of a fairly 
dependable current of moisture-laden air from the Gulf of 
Mexico. Precipitation is heaviest late in spring and early 
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Figure 2.—Relief and drainage pattern in Greenwood County. 


in summer. Much of it falls during late-evening or 
nighttime thunderstorms. Although the total annual 
precipitation generally is adequate for any crop, its 
distribution causes problems in some years. Prolonged 
dry periods of several weeks are not uncommon during 
the growing season. A surplus of precipitation commonly 
results in muddy fields, which delay fieldwork. 


Tornadoes and severe thunderstorms occur 
occasionally. They generally are local in extent and of 
short duration, so that the risk of damage is small. Hail 
falls during the warmer part of the year. The hailstorms 
are infrequent, however, and of local extent. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Eureka in the period 
1954 to 1976. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperature is 34.4 degrees F, 
and the average daily minimum temperature is 22.3 
degrees. The lowest temperature on record, which 


occurred at Fall River on February 13, 1905, is -31 
degrees. In summer the average temperature is 77.8 
degrees, and the average daily maximum temperature is 
90.6 degrees. The highest recorded temperature, which 
occurred at Eureka on July 18, 1936, is 120 degrees. 

The total annual precipitation is 37.65 inches. Of this, 
26.25 inches, or 70 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 21.23 inches. The heaviest 1-day 
rainfall during the period of record was 7.70 inches at 
Virgil on July 12, 1972. 

Average seasonal snowfall is about 18 inches. The 
greatest snow depth at any one time during the period of 
record was 44 inches. On an average of 15 days, at 
least 1 inch of snow is on the ground. The snow seldom 
covers the ground for more than 7 consecutive days. 

The sun shines 72 percent of the time possible in 
summer and 58 percent in winter. The prevailing wind is 
from the south. Average windspeed is highest in March 
and April. 
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natural resources 


Soil is the most important natural resource in the 
county. It provides a growing medium for the grasses 
grazed by livestock and for cultivated crops. 

Other natural resources include petroleum, limestone, 
cherty gravel, and water. The limestone is quarried for 
use as roadbuilding material, concrete aggregate, and 
agricultural lime. The gravel deposits generally are 
restricted to the areas of Olpe gravelly silt loam, 4 to 15 
percent slopes, in the northeastern part of the county. 
The gravel is used primarily as road rock. Petroleum 
resources are widespread throughout the county. In 
1978, about 1.2 million barrels of oil was produced in the 
county. The water is supplied mainly by surface 
impoundments and streams. Rural water districts include 
a major part of the county. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 


others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map 
units" and "Detailed soil map units." 

While a soil survey is in progress, samples of some 
Soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 


The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The descriptions and names of the soils identified on 
the general soil map of this county do not fully agree 
with those of the soils identified on the maps of adjacent 
counties. Differences result from a better knowledge of 
soils, modifications in series concepts, a higher or lower 
intensity of mapping, and variations in the extent of the 
soils in the counties. 


soil descriptions 


1. Florence-Labette association 


Deep and moderately deep, nearly level to strongly 
sloping, well drained soils that have a dominantly clayey 
or cherty clay subsoil; on uplands 


This association is in an area called the Flint Hills. It 
consists of soils on the tops and sides of ridges 
dissected by many drainageways. Slope ranges from 0 
to 12 percent. 

This association makes up about 4 percent of the 
county. It is about 60 percent Florence soils, 30 percent 
Labette soils, and 10 percent minor soils (fig. 3). 

The deep Florence soils formed in residuum of cherty 
limestone on the round tops and sides of ridges. They 
are gently sloping to strongly sloping. Typically, the 
surface layer is very dark brown cherty silt loam about 
13 inches thick. The subsoil is about 32 inches thick. 
The upper part is dark brown, friable very cherty silty 
clay loam; the next part is reddish brown and yellowish 


red, extremely firm very cherty clay; and the lower part is 
reddish brown, mottled, very firm cherty clay. Cherty 
limestone is at a depth of about 45 inches. 


The moderately deep Labette soils formed in residuum 
of interbedded limestone and shale on the tops and 
upper sides of ridges. They are nearly level to 
moderately sloping. Typically, the surface layer is very 
dark brown silty clay loam about 9 inches thick. The 
subsoil is about 22 inches thick. The upper part is dark 
brown, firm silty clay loam, and the lower part is dark 
reddish brown, very firm silty clay. Hard limestone is at a 
depth of about 31 inches. 


Minor in this association are Clime, Dwight, Ivan, and 
Martin soils. The calcareous Clime and moderately well 
drained Martin soils are on side slopes and foot slopes. 
The sodium affected Dwight soils are on broad 
ridgetops. The deep Ivan soils are on flood plains. 


This association is used almost entirely as range. A 
few areas on foot slopes, however, are used for 
cultivated crops or hay. The main concern in managing 
the range is maintaining a vigorous stand of native 
grasses. 


2. Clime-Sogn-Martin association 


Deep to shallow, nearly level to moderately steep, 
moderately weil drained to somewhat excessively 

drained soils that have a clayey or silty subsoil; on 
uplands 


This association is on the tops and sides of ridges 


dissected by many drainageways and creeks. Slope 
ranges from O to 30 percent. 


This association makes up about 40 percent of the 
county. It is about 50 percent Clime soils, 13 percent 
Sogn soils, 10 percent Martin soils, and 27 percent 
minor soils (fig. 4). 


The moderately deep, well drained Clime soils formed 
in residuum of calcareous, clayey shale on side slopes. 
They are gently sloping to moderately steep. Typically, 
the surface layer is black, calcareous silty clay about 11 
inches thick. The subsoil is dark gray and light olive 
brown, very firm, calcareous silty clay about 12 inches 
thick. The substratum is grayish brown, mottled, 
calcareous silty clay. Calcareous, clayey shale is at a 
depth of about 33 inches. 


The shallow, somewhat excessively drained Sogn soils 
formed in residuum of limestone on the tops and sides 
of ridges. They are nearly level to strongly sloping. 
Typically, the surface layer is black siity clay loam about 
7 inches thick. Hard limestone is at a depth of about 7 
inches. 


The deep, moderately well drained Martin soils formed 
in residuum of clayey shale or in colluvium. They are on 
the lower side slopes. They are gently sloping and 
moderately sloping. Typically, the surface layer is black 
Silty clay loam about 11 inches thick. The subsoil is silty 
clay about 41 inches thick. The upper part is black and 
very firm, the next part is very dark gray, mottled, and 
extremely firm, and the lower part is dark gray, mottled, 
and extremely firm. The substratum to a depth of about 
60 inches is dark brown clay. 


Minor in this association are Dwight, Labette, and Ivan 
Soils and rock outcrop. The nearly level and gently 
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sloping Dwight and Labette soils are on ridgetops. 
Dwight soils are sodium affected, and Labette soils are 
moderately deep over limestone bedrock. The deep Ivan 
soils are on narrow flood plains. 


This association is used almost entirely as range. 
Some small areas.on foot slopes, however, are used for 
hay or cultivated crops. Maintaining a vigorous stand of 
desirable grasses is the main concern in managing the 
range. 


3. Eram-Labette-Kenoma association 


Moderately deep and deep, nearly level to moderately 
sloping, moderately well drained and well drained soils 
that have a dominantly clayey subsoil: on uplands and 
high terraces 

This association is on the broad tops and sides of 


ridges commonly dissected by intermittent drainageways. 
Slope ranges from 0 to 8 percent. 


Figure 3.—Typical pattern of soils and parent material in the Florence-Labette association. 


Greenwood County, Kansas 


Figure 4.—Typical pattern of soils and parent material in the Clime-Sogn-Martin association. 


This association makes up about 35 percent of the 
county. It is about 20 percent Eram soils, 18 percent 
Labette soils, 17 percent Kenoma soils, and 45 percent 
minor soils (fig. 5). 


The moderately deep, moderately well drained Eram 
soils formed in residuum of shale on the tops and sides 
of ridges. They are gently sloping and moderately 
sloping. Typically, the surface layer is very dark brown 
silty clay loam about 10 inches thick. The subsoil is 
about 23 inches thick. The upper part is very dark 
grayish brown and olive brown, very firm silty clay, and 
the lower part is grayish brown, mottled, firm silty clay 
loam. Olive brown shale is at a depth of about 33 
inches. 


The moderately deep, well drained Labette soils 
formed in residuum of interbedded limestone and clayey 
shale on the tops and sides of ridges. They are nearly 


level to moderately sloping. Typically, the surface layer is 
very dark brown silty clay loam about 9 inches thick. The 
subsoil is about 22 inches thick. The upper part is dark 
brown, mottled, firm silty clay loam, and the lower part is 
dark reddish brown, very firm silty clay. Hard limestone is 
at a depth of about 31 inches. 

The deep, moderately well drained Kenoma soils 
formed in old alluvial sediments or in residuum of shale. 
They are gently sloping and are on ridgetops and old 
high terraces. Typically, the surface layer is very dark 
grayish brown silt loam about 11 inches thick. The 
subsoil is mottled, very firm silty clay about 22 inches 
thick. The upper part is very dark brown, and the lower 
part is dark brown. The substratum to a depth of about 
60 inches is dark yellowish brown and yellowish brown, 
mottled silty clay ۰ 

Minor in this association are Dennis, !van, Martin, 
Reading, Sogn, and Woodson soils. The deep Dennis 


and Martin soils are on side slopes and foot slopes. The 
silty Ivan soils are on flood plains. The deep Reading 
soils are on terraces. The shallow Sogn soils are on the 
upper side slopes. The somewhat poorly drained 
Woodson soils are on broad ridgetops and high terraces. 

This association is used mainly for range and 
cultivated crops, but some areas are used for hay. 
Controlling erosion and conserving moisture are the main 
concerns in managing the cropland. Maintaining and 
improving the stand of desirable grasses are the main 
concerns in managing the range. 


4. Steedman-Dennis-Eram association 


Moderately deep and deep, gently sloping to strongly 
sloping, moderately well drained soils that have a 
dominantly clayey subsoil; on uplands 


This association is on the convex tops and sides of 
ridges dissected by intermittent drainageways. Slope 
ranges from 1 to 12 percent. 

This association makes up about 9 percent of the 
county. It is about 65 percent Steedman soils, 15 
percent Dennis soils, 12 percent Eram soils, and 8 
percent minor soils (fig. 6). 
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The moderately deep Steedman soils formed in 
material weathered from shale. They are moderately 
sloping on ridgetops and strongly sloping on side slopes. 
Typically, the surface layer is very dark grayish brown 
stony loam about 8 inches thick. The subsoil is mottled, 
very firm silty clay about 22 inches thick. The upper part 
is reddish brown, and the lower part is dark yellowish 
brown. Clayey shale is at a depth of about 30 inches. 

The deep Dennis soils formed in residuum of shale or 
in colluvium. They are gently sloping and moderately 
sloping and are on side slopes and foot slopes. 
Typically, the surface layer is very dark brown silt loam 
about 12 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is dark brown, firm 
silty clay loam; the next part is brown and dark yellowish 
brown, mottled, firm and very firm silty clay; and the 
lower part is yellowish brown, mottled, extremely firm 
Silty clay. 

The moderately deep Eram soils formed in residuum 
of shale on the tops and sides of ridges. They are gently 
sloping and moderately sloping. Typically, the surface 
layer is very dark brown silty clay loam about 10 inches 
thick. The subsoil is about 23 inches thick. The upper 


Figure §.—Typical pattern of soils and parent material in the Eram-Labette-Kenoma association. 
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Figure 6.—Typical pattern of soils and parent material in the Steedman-Dennis-Eram association. 


part is very dark grayish brown and olive brown, very firm 
silty clay, and the tower part is grayish brown, mottled, 
firm silty clay loam. Olive brown shale is at a depth of 
about 33 inches. 

Minor in this association are Kenoma, Clime, Ivan, and 
Niotaze soils. The deep Kenoma soils are on broad 
ridgetops and old high terraces. The calcareous Clime 
soils are on side slopes. The silty Ivan soils are on flood 
plains. The moderately deep, somewhat poorly drained 
Niotaze soils are on the tops and sides of ridges. 

This association is used mainly as range. Some areas 
on ridgetops and foot slopes, however, are used for hay 
or cultivated crops. The main concern in managing the 
range is maintaining a vigorous stand of desirable 
grasses. 


5. Nlotaze-Darnell-Steedman association 


Moderately deep and shallow, nearly level to steep, 
somewhat poorly drained to well drained soils that have 
a clayey or loamy subsoil; on uplands 


This association is on the narrow tops and sides of 
ridges commonly dissected by intermittent drainageways. 


In some areas stones and boulders are on the surface. 
Slope ranges from 0 to 35 percent. 

This association makes up about 1 percent of the 
county. It is about 60 percent Niotaze soils, 15 percent 
Darnell soils, 10 percent Steedman soils, and 15 percent 
minor soils. 

The moderately deep, somewhat poorly drained 
Niotaze soils formed in residuum of shale interbedded 
with sandstone on the narrow tops and sides of ridges. 
They are gently sloping to steep. Typically, the surface 
layer is dark brown loam about 3 inches thick. The 
subsurface layer is brown loam about 6 inches thick. The 
subsoil is about 18 inches thick. The upper part is dark 
reddish brown, very firm clay, and the lower part is dark 
reddish brown, mottled, very firm silty clay. Clayey shale 
is at a depth of about 27 inches. 

The shallow, well drained Darnell soils formed in 
residuum of sandstone on the tops and sides of ridges. 
They are nearly level to steep. Typically, the surface 
layer is very dark grayish brown fine sandy loam about 6 
inches thick. The subsoil is brown, very friable fine sandy 
loam about 10 inches thick. Sandstone is at a depth of 
about 16 inches. 
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The moderately deep, moderately well drained 
Steedman soils formed in material weathered from shale 
on the tops and sides of ridges. They are moderately 
sloping. Typically, the surface layer is very dark grayish 
brown stony loam about 8 inches thick. The subsoil is 
mottled, very firm silty clay about 22 inches thick. The 
upper part is reddish brown, and the lower part is dark 
yellowish brown. Clayey shale is at a depth of about 30 
inches. 

Minor in this association are Dennis and Eram soils 
and numerous sandstone outcrops. The deep Dennis 
soils are on foot slopes. The moderately deep Eram soils 
are on the tops and sides of ridges. 

This association is used mainly as range. Some areas 
on foot slopes and along drainageways, however, are 
used for cultivated crops. Many areas support blackjack 
oak and post oak. The main concern in managing the 
range is maintaining a vigorous stand of desirable 
grasses. 


6. Olpe-Kenoma association 


Deep, gently sloping to strongly sloping, well drained and 
moderately well drained soils that have a dominantly 
clayey or gravelly and clayey subsoil; on uplands 


This association is on upland knolls and ridges. Slope 
ranges from 1 to 15 percent. 

This association makes up about 2 percent of the 
county. It is about 60 percent Olpe soils, 30 percent 
Kenoma soils, and 10 percent minor soils. 

The well drained Olpe soils formed in old gravelly 
alluvium. They are moderately sloping on the round tops 
of ridges and strongly sloping on side slopes. Typically, 
the surface layer is dark brown gravelly silt loam about 
13 inches thick. The subsoil extends to a depth of more 
than 60 inches. It is mottled below a depth of 50 inches. 
The upper part is dark brown, firm very gravelly silty clay 
loam; the next part is reddish brown, very firm very 
gravelly silty clay; and the lower part is dark red, very 
firm gravelly and very gravelly clay. 

The moderately well drained Kenoma soils formed in 
old alluvial sediments or in residuum of shale. They are 
gently sloping and are on ridgetops. Typically, the 
surface layer is very dark grayish brown silt loam about 
11 inches thick. The subsoil is mottled, very firm silty 
clay about 22 inches thick. The upper part is very dark 
brown, and the lower part is dark brown. The substratum 
to a depth of about 60 inches is dark yellowish brown 
and yellowish brown, mottled, firm silty clay loam. 

Minor in this association are the moderately deep 
Labette and Eram soils. Labette soils are on the tops 
and upper sides of ridges. Eram soils are on side slopes. 

This association is used mainly as range. Some areas, 
however, are used for hay and a few for cultivated crops. 


The main management needs in the areas used as 
range are measures that prevent the invasion of 
undesirable grasses and brush. 


7. Reading-Ivan-Chase association 


Deep, nearly level, well drained and somewhat poorly 
drained soils that have a silty or clayey subsoil: on low 
terraces and flood plains 


This association is on bottom land along the major 
streams in the county. The soils are subject to flooding. 
Slope ranges from 0 to 2 percent. 

This association makes up about 9 percent of the 
county. lt is about 52 percent Reading soils, 26 percent 
Ivan soils, 14 percent Chase soils, and 8 percent minor 
Soils. 

The well drained Reading soils formed in silty alluvium 
on terraces. Typically, the surface layer is very dark 
grayish brown silt loam about 8 inches thick. The 
subsurface layer is very dark brown, friable silt loam 
about 5 inches thick. The subsoil is firm silty clay loam 
about 31 inches thick. The upper part is very dark 
grayish brown, and the lower part is dark brown. The 
substratum to a depth of about 60 inches is dark 
yellowish brown, mottled silty clay loam. 

The well drained, calcareous Ivan soils formed in silty 
alluvium on flood plains. Typically, the surface layer is 
very dark grayish brown silt loam about 7 inches thick. 
The subsurface layer is very dark grayish brown silt loam 
about 9 inches thick. The subsoil is very dark grayish 
brown, friable silt loam about 22 inches thick. The 
substratum to a depth of about 60 inches is dark brown 
silt loam. 

The somewhat poorly drained Chase soils formed in 
alluvium on low terraces. Typically, the surface layer is 
black silty clay loam about 7 inches thick. The 
subsurface layer is black, friable silty clay loam about 7 
inches thick. The subsoil is about 31 inches thick. It is 
mottled below a depth of 30 inches. The upper part is 
black, firm silty clay loam, and the lower part is very dark 
gray, very firm and extremely firm silty clay. The 
substratum to a depth of about 60 inches is dark gray, 
mottled silty clay loam. 

Minor in this association are the poorly drained Osage 
soils in slightly concave areas on flood plains. These 
soils are clayey throughout. 

This association is used almost entirely for cultivated 
crops and hay, but a few small areas are used as 
woodland or range. The main crops are corn, soybeans, 
sorghum, wheat, and alfalfa. The main concerns of 
management are controlling flooding and maintaining 
fertility and good tilth. A surface drainage system is 
needed in some areas of the Chase soils. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description ‘includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Dennis silt loam, 1 to 4 percent slopes, is one 
of several phases in the Dennis series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Florence-Labette complex, 2 to 12 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 


some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, quarries, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

The descriptions and names of the soils identified on 
the detailed maps of this county do not fully agree with 
those of the soils identified on the maps of adjacent 
counties. Differences result from a better knowledge of 
soils, modifications in series concepts, a higher or lower 
intensity of mapping, and variations in the extent of the 
soils in the counties. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


At—Aquents, flooded. These nearly level, somewhat 
poorly drained and poorly drained soils are in borrow pits 
from which the overlying soil material has been removed 
for use in the construction of roads and railroad beds. In 
nearly all areas they are on bottom land and are 
frequently flooded. The pits vary in depth, generally are 
rectangular, and range from 5 to 60 acres in size. 

These soils are silty or clayey throughout. They show 
very little evidence of soil formation. 

Because of the frequent flooding, these soils are 
severely limited as sites for farm uses and generally are 
unsuitable as sites for buildings and sanitary facilities. 
Most areas are used as habitat for wildlife. The 
vegetation is mainly water tolerant grasses and 
cottonwood trees. Some areas are covered with water 
during part of the year. 

No capability class or subclass is assigned to these 
soils. 


Ca—Chase silty clay loam. This deep, nearly level, 
somewhat poorly drained soil is on low terraces. It is 
occasionally flooded. Individual areas are irregular in 
shape and range from 10 to 200 acres in size. 


12 


Typically, the surface layer is black silty clay loam 
about 7 inches thick. The subsurface layer is black, 
friable silty clay loam about 7 inches thick. The subsoil is 
about 31 inches thick. It is mottled below a depth of 30 
inches. The upper part is black, firm silty clay loam, and 
the lower part is very dark gray, very firm and extremely 
firm silty clay. The substratum to a depth of about 60 
inches is dark gray, mottled silty clay loam. In some 
areas the surface layer is silty clay. In other areas the 
subsoil is calcareous. 

Included with this soil in mapping are small areas of 
the well drained Reading and lvan soils, which make up 
5 to 10 percent of the unit. Reading soils are on the 
higher terraces and are rarely flooded. ivan soils are 
near the stream channels. 

Permeability is slow in the Chase soil, and available 
water capacity is high. Surface runoff is slow. A perched 
seasonal high water table is at a depth of 2 to 4 feet 
during spring. The shrink-swell potential is high in the 
subsoil. Tilth is good. 

Most areas are used for cultivated crops, but a few are 
used for tame grass pasture. This soil is well suited to 
corn, soybeans, sorghum, wheat, and alfalfa. The main 
concern of management is the crop damage caused by 
floodwater. Tillage is sometimes delayed because of the 
wetness. Drainage ditches help to remove excess 
surface water. Keeping tillage at a minimum and leaving 
crop residue on the surface help to prevent deterioration 
of tilth and fertility. Crop rotations help to control weeds, 
plant diseases, and insect carryover. 

This soil is well suited to tame grasses for hay or 
pasture. Overgrazing and haying or grazing when the soil 
is too wet, however, cause surface compaction and poor 
tilth. Overgrazing also reduces the vigor and retards the 
growth of the grasses. Proper stocking rates, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture in good condition. Applications of 
fertilizer increase forage production. 

A few small areas are used as native woodland. This 
soil is well suited to trees. Because of the wetness, 
equipment can be used more easily if the trees are 
harvested in fall or winter, when the amount of 
precipitation is low. Proper site preparation and 
controlled burning, spraying, or cutting reduce the rate of 
seedling mortality and control plant competition. 
Important commercial species include black walnut, 
pecan, eastern cottonwood, green ash, bur oak, and 
hackberry. 

This soil generally is unsuitable as a site for buildings 
because of the flooding. 

The capability subclass is Ilw. 


Ce—Clime stony silty clay loam, 20 to 30 percent 
slopes. This moderately deep, moderately steep, well 
drained soil is on side slopes in the uplands. It occurs as 
long and narrow areas that follow the bluffs along the 
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larger creeks. The areas range from 20 to 300 acres in 
size. Many scattered limestone rocks are on the surface 
(fig. 7). They are 1 to 2 feet in diameter and 10 to 30 
feet apart. 

Typically, the surface layer is very dark grayish brown, 
calcareous stony silty clay loam about 9 inches thick. 
The subsoil is very dark grayish brown, firm, calcareous 
silty clay loam about 9 inches thick. The substratum is 
olive brown, calcareous shaly silty clay loam. Calcareous 
shale is at a depth of about 30 inches. In some areas 
the depth to bedrock is less than 20 inches. In a few 
areas the soil contains chert fragments. 

Permeability is slow, and available water capacity is 
low. Surface runoff is rapid. The shrink-swell potential is 
moderate. Root penetration is restricted by the shale at 
a depth of about 30 inches. 

Nearly all areas are used as range. Because of a 
severe hazard of erosion, the slope, and the many 
stones on the surface, this soil is unsuited to cultivated 
crops. It is best suited to range. The native vegetation 
dominantly is little bluestem, big bluestem, and sideoats 
grama. Trees and brush have invaded in many areas. As 
a result, brush control is needed to increase forage 
production. Prescribed burning late in spring helps to 
control the woody plants. A uniform distribution of 
grazing is a concern of management. Many areas are 
grazed only infrequently because of the slope and the 
many stones on the surface. Well distributed watering 
and salting facilities and properly located fences improve 
the distribution of grazing. 

This soil generally is unsuited to building site 
development because of the moderately steep slope. 

The capability subclass is Vile. 


Cm—Clime silty clay, 3 to 7 percent slopes. This 
moderately sloping, moderately deep, well drained soil is 
on the tops and sides of ridges in the uplands. Individual 
areas are irregular in shape and range from 10 to more 
than 300 acres in size. 

Typically, the surface layer is black, calcareous silty 
clay about 11 inches thick. The subsoil is olive brown, 
firm, calcareous silty clay about 9 inches thick. The 
substratum is grayish brown and light yellowish brown, 
calcareous silty clay. Clayey shale is at a depth of about 
32 inches. In some areas the soil is noncalcareous 
throughout. In other areas the subsoil is redder. 

Included with this soil in mapping are small areas of 
the deep Martin soils on the lower side slopes. These 
soils make up about 10 percent of the unit. 

Permeability is slow in the Clime soil, and available 
water capacity is low. Surface runoff is rapid. The shrink- 
swell potential is moderate. The surface layer is firm and 
cannot be easily tilled. Root penetration is restricted by 
the clayey shale at a depth of about 32 inches. 

Most areas are used as native range. A few, however, 
are used for cultivated crops, and some are abandoned 
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Figure 7,—Typical area of Clime stony silty clay loam, 20 to 30 percent slopes. 


cropland or have been reseeded to grasses. The main 
crops are wheat and grain sorghum. This soil is poorly 
suited to cultivated crops because erosion is a hazard. 
Minimum tillage, terraces, grassed waterways, and 
contour farming help to prevent excessive soil loss. 
Returning crop residue to the soil or adding other 
organic material improves fertility and tilth. The crop 
residue also conserves moisture by increasing the 
infiltration rate and reducing the runoff rate. 

This soil is best suited to tame or native grasses for 
hay or grazing. The native vegetation dominantly is little 
bluestem, big bluestem, and sideoats grama. In overused 
areas these grasses are replaced by less productive 
grasses and by weeds. An adequate plant cover and 
ground mulch increase the moisture supply by reducing 
the runoff rate. Range seeding is needed to restore the 
productivity of abandoned cropland. Proper stocking 
rates, a uniform distribution of grazing, timely deferment 
of grazing, timely burning, rotation grazing, and restricted 


use during prolonged wet periods help to keep the range 
in good condition. Applications of fertilizer increase 
forage production in the areas of tame grasses. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the depth to bedrock is a limitation on 
sites for dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
shrinking and swelling. Although the depth to bedrock is 
a limitation on sites for dwellings with basements, the 
rock is soft and can easily be excavated. Roads should 
be designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Providing coarser grained base 
material helps to prevent the road damage caused by 
shrinking and swelling. 
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Mainly because of the depth to bedrock, this soil 
generally is unsuited to septic tank absorption fields and 
is poorly suited to sewage lagoons. The desp included 
soils on the lower side slopes are better suited to 
lagoons. 

The capability subclass is IVe. 


Cs—Clime-Sogn complex, 5 to 20 percent slopes. 
These moderately sloping and strongly sloping soils are 
on the tops and sides of ridges on uplands that generally 
are dissected by many drainageways. Very narrow bands 
of exposed limestone are common. The moderately 
deep, well drained Clime soil generally is in the more 
sloping areas, and the shallow or very shallow, 
somewhat excessively drained Sogn soil is in the less 
sloping areas. Individual areas are irregular in shape and 
range from 20 to a few thousand acres in size. They are 
about 60 to 70 percent Clime soil and 15 to 20 percent 
Sogn soil. The two soils occur as closely intermingled 
alternating bands that are too narrow to be mapped 
separately. 

Typically, the Clime soil has a black, calcareous silty 
clay surface layer about 11 inches thick. The subsoil is 
dark gray and light olive brown, very firm, calcareous 
silty clay about 12 inches thick. The substratum is 
grayish brown, calcareous silty clay. Clayey, calcareous 
shale is at a depth of about 33 inches. In some areas 
the soil is noncalcareous throughout. In other areas the 
subsoil is redder. 

Typically, the Sogn soil has a black silty clay loam 
surface layer about 7 inches thick. It is underlain by hard 
limestone at a depth of about 7 inches. 

Included with these soils in mapping are small areas of 
rock outcrop and of the noncalcareous Dwight, Labette, 
and Martin soils. These included areas make up 5 to 15 
percent of the unit. The nearly level Dwight soils are on 
ridgetops. They are affected by sodium salts. Labette 
soils are 20 to 40 inches deep over limestone. They are 
redder than the Clime and Sogn soils. They generally are 
higher on the landscape than the Sogn soil. The deep 
Martin soils are on the lower side slopes. The rock 
outcrop is on breaks, in the steeper areas, and on side 
slopes, generally below the Sogn soil. 

Permeability is slow in the Clime soil and moderate in 
the Sogn soil. Available water capacity is low in the 
Clime soit and very low in the Sogn soil. Surface runoff is 
rapid on both soils. Root penetration is restricted by the 
clayey shale at a depth of about 33 inches in the Clime 
soil and by the limestone at a depth of about 7 inches in 
the Sogn soil. The shrink-swell potential is moderate in 
both soils. 

Nearly all areas are used as range. Because of a 
severe hazard of erosion on both soils and the 
shallowness to limestone in the Sogn soil, this map unit 
generally is unsuited to cultivated crops. It is best suited 
to range. The native vegetation dominantly is little 
bluestem, big bluestem, and sideoats grama. The 


Soil survey 


sideoats grama is more common on the shallow or very 
shallow Sogn soil than on the Clime soil. In severely 
overgrazed areas, the range has been invaded by annual 
bromegrass, annual broomweed, and other less 
desirable plants. An adequate plant cover conserves 
moisture by reducing the runoff rate. Brush control is 
needed in many areas. Proper stocking rates, a uniform 
distribution of grazing, timely deferment of grazing, timely 
burning, and rotation grazing help to keep the range in 
good condition and help to prevent the encroachment of 
brush. 

The Clime soil is poorly suited to local roads and 
streets. Low strength is the main limitation. Also, the 
slope is a limitation in the steeper areas. The roads 
should be designed so that the surface pavement and 
base material are thick enough to compensate for the 
low strength of the soil. Also, providing coarser grained 
base material helps to ensure better performance. The 
less sloping areas are the better sites. Building the roads 
on the contour helps to prevent excessive erosion. 

Because of the depth to bedrock and the slope, the 
Clime soil is poorly suited to dwellings. The deeper, less 
sloping soils on foot slopes are better sites. 

Because of the slow permeability and the depth to 
bedrock, the Clime soil generally is unsuitable as a 
septic tank absorption field. It is poorly suited to sewage 
lagoons because of the depth to bedrock and the slope. 
The deeper, less sloping soils on foot slopes are better 
sites for lagoons. If the less sloping areas are selected, 
less leveling and banking will be needed during 
construction. 

The Sogn soil generally is unsuited to building site 
development because it is shallow or very shallow over 
bedrock. 

The capability subclass is Vle. 


De—Dennis silt loam, 1 to 4 percent slopes. This 
deep, gently sloping, moderately well drained soil is on 
convex ridgetops, side slopes, and low knolls in the 
uplands. Individual areas are irregular in shape and 
range from 10 to more than 300 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 12 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is brown, mottled, 
firm silty clay loam, and the lower part is yellowish 
brown, mottled, very firm silty clay. In some areas shale 
is within a depth of 40 inches. In other areas the upper 
part of the subsoil is silty clay. 

Permeability and surface runoff are slow. Available 
water capacity is high. A perched seasonal high water 
table is at a depth of 2 to 3 feet in winter and early in 
spring. Tilth is good. The shrink-swell potential is high in 
the subsoil. 

About half the acreage is cultivated. The rest is used 
mainly as range, but a few areas are used as tame grass 
pasture. This soil is well suited to wheat, sorghum, 
soybeans, and alfalfa. Erosion is a hazard if cultivated 
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crops are grown. Contour farming, terraces, grassed 
waterways, and minimum tillage, however, help to 
prevent excessive soil loss. Returning crop residue to 
the soil helps to prevent deterioration of tilth and fertility. 

This soil is suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, switchgrass, 
and indiangrass. Overgrazing reduces the extent of the 
plant cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses and by weeds, 
such as tall dropseed, western ragweed, and Baldwin 
ironweed. Proper stocking rates, a uniform distribution of 
grazing, timely deferment of grazing, timely burning, and 
rotation grazing help to keep the range in good 
condition. Applications of fertilizer increase forage 
production in areas of tame pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements and low strength a limitation 
on sites for local roads and streets. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the slow permeability and the wetness, 
this soil generally is unsuitable as a septic tank 
absorption field. It is well suited to sewage lagoons. 
Because of the slope, however, some land shaping 
generally is needed. 

The capability subclass is lle. 


Dn—Dennis silt loam, 4 to 7 percent slopes. This 
deep, moderately sloping, moderately well drained soil is 
on upland side slopes and foot slopes. Individual areas 
are irregular in shape and range from 10 to 300 acres in 
size. 

Typically, the surface layer is very dark brown silt loam 
about 12 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is dark brown, firm 
silty clay loam; the next part is brown and dark yellowish 
brown, mottled, firm and very firm silty clay; and the 
lower part is yellowish brown, mottled, extremely firm 
silty clay. In a few small eroded areas, the surface layer 
is silty clay loam. In some areas shale is within a depth 
of 40 inches. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. A perched seasonal high 
water table is at a depth of 2 to 3 feet in winter and early 
in spring. Tilth is good. The shrink-swell potential is high 
in the subsoil. 

Most areas are used as range or tame grass pasture. 
The rest are used for cultivated crops. This soil is 
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moderately well suited to wheat, grain sorghum, alfalfa, 
and soybeans. If cultivated crops are grown, erosion is a 
hazard. Contour farming, terraces, grassed waterways, 
and minimum tillage, however, help prevent excessive 
soil loss. Returning crop residue to the soil helps to 
prevent deterioration of tilth and fertility. 

This soil is suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, switchgrass, 
and indiangrass. In overused areas the range has been 
invaded by less desirable plants, such as tall dropseed, 
Baldwin ironweed, and western ragweed. Proper stocking 
rates, a uniform distribution of grazing, and timely 
deferment of grazing help to keep the range in good 
condition. Range seeding is needed to restore the 
productivity of abandoned cropland. Early mowing of hay 
allows the native grasses to recover before the first frost. 
Timely grazing and haying and applications of fertilizer 
are beneficial in the areas used as tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements and low strength a limitation 
on sites for local roads and streets. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the slow permeability and the wetness, 
this soil generally is unsuitable as a septic tank 
absorption field. It is well suited to sewage lagoons. 
Because of the slope, however, some land shaping 
generally is needed. 

The capability subclass is Ille. 


Ds—Dennis silty clay loam, 2 to 6 percent slopes, 
eroded. This deep, moderately sloping, moderately well 
drained soil is on side slopes, foot slopes, and terrace 
breaks. In some areas it is dissected by many gullies. 
Individual areas are irregular in shape and range from 10 
to 100 acres in size. 

Typically, the surface layer is brown silty clay loam 
about 6 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is dark brown, firm 
silty clay loam; the next part is brown and dark yellowish 
brown, mottled, very firm silty clay; and the lower part is 
yellowish brown and grayish brown, mottied, very firm 
silty clay. In some areas the surface layer is thicker and 
less clayey. In other areas shale is at a depth of 20 to 
40 inches. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. A perched seasonal high 
water table is at a depth of 2 to 3 feet in winter and early 
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in spring. The shrink-swell potential is high in the subsoil. 
Tilth is fair. 

Most areas are used for cultivated crops, but some are 
used for tame grass pasture or have been reseeded to 
native grass. This soil is moderately well suited to grain 
sorghum, wheat, alfalfa, and soybeans. If cultivated 
crops are grown, further erosion is a hazard. It can be 
controlled, however, by grassed waterways, terraces, 
and contour farming. Minimizing tillage and returning 
crop residue to the soil improve tilth and increase the 
infiltration rate. 

This soil is suited to range, pasture, and hay. The 
major concerns in managing the range or pasture are 
erosion and low forage production on abandoned 
cropland. An adequate plant cover reduces the runoff 
rate, helps to prevent excessive soil loss, and increases 
the moisture supply. Range seeding is needed to restore 
the productivity of abandoned cropland. Proper stocking 
rates, timely deferment of grazing, and brush control 
help to keep the range in good condition. Applications of 
fertilizer are beneficial in the areas of tame grasses. 
Land shaping is needed in areas where the soil is too 
gullied for seeding or haying. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements and low strength a limitation 
on sites for local roads and streets. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the slow permeability and the wetness, 
this soil generally is unsuitable as a septic tank 
absorption field. It is well suited to sewage lagoons. 
Because of the slope, however, some land shaping 
generally is needed. 

The capability subclass is Ille. 


Dw—Dwight silt loam, 0 to 2 percent slopes. This 
deep, nearly level, moderately wel! drained soil is on 
upland ridgetops and foot slopes. Depressions less than 
1 foot deep and less than 20 feet in diameter are 
common. They are subject to ponding. Individual areas 
are irregular in shape and range from 10 to 300 acres in 
size. 

Typically, the surface layer is black silt loam about 4 
inches thick. In many cultivated areas it has been mixed 
with the upper part of the subsoil. The subsoil is 
extremely firm clay about 28 inches thick. The upper part 
is black, the next part is very dark grayish brown, and 
the lower part is dark brown. The substratum is dark 
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brown silty clay. Hard limestone is at a depth of about 44 
inches. In some areas the surface layer is thicker. 

included with this soil in mapping are small areas of 
the well drained Labette and somewhat poorly drained 
Zaar soils. These soils make up 5 to 10 percent of the 
unit. Their positions on the landscape are similar to 
those of the Dwight soil. Labette soils are 20 to 40 
inches deep over limestone. The surface layer of Zaar 
soils is more clayey than that of the Dwight soil. 

Permeability is very slow in the Dwight soil, and 
available water capacity is low. Surface runoff is medium. 
The shrink-swell potential is high in the subsoil. The 
content of sodium in the subsoil adversely affects the 
growth of most plants. The soil does not absorb moisture 
easily or release it readily to plants. 

Most areas are used as range, but some are 
abandoned cropland or have been reseeded to tame 
grasses. Because of the low available water capacity 
and the excess sodium in the subsoil, this soil is poorly 
suited to cultivated crops and to tame grass pasture. It is 
best suited to native range. If it is in good condition, the 
range supports a mixture of tall, mid, and short grasses. 
Overused areas are dominated by short grasses, such 
as buffalograss and blue grama. Also, they have been 
invaded by weeds, including prairie threeawn, annual 
broomweed, and dotted gayfeather. Proper stocking 
rates, a uniform distribution of grazing, timely deferment 
of grazing, timely burning, restricted use during wet 
periods, and rotation grazing help to keep the range in 
good condition. Range seeding is needed to restore the 
productivity of abandoned cropland. 

Because of the extent of the shorter grasses, many 
areas of this soil are used as booming ground by prairie 
chickens. The nesting habitat for the prairie chickens can 
be improved by maintaining a good stand of tall grasses 
in the nearby areas. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-sweil potential is a 
limitation. Also, low strength is a limitation on sites for 
local roads and streets. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling. 
Roads should be designed so that the surface pavement 
and base material are thick enough to compensate for 
the low strength of the soil. Providing coarser grained 
base material helps to prevent the road damage caused 
by shrinking and swelling. 

Because of the very slow permeability, this soil 
generally is unsuitable as a septic tank absorption field. 
It is only moderately well suited to sewage lagoons 
because the depth to bedrock is a limitation. The areas 
where the soil is deepest over bedrock are the best sites 
for lagoons. 

The capability subclass is IVs. 


Greenwood County, Kansas 


Eb—Eram silty clay loam, 1 to 4 percent slopes. 
This moderately deep, gently sloping, moderately well 
drained soil is on the tops and sides of upland ridges. 
Individual areas are irregular in shape and range from 10 
to more than 300 acres in size. 

Typically, the surface layer is very dark brown silty clay 
loam about 10 inches thick. The subsoil is about 23 
inches thick. The upper part is very dark grayish brown 
and olive brown, very firm silty clay, and the lower part is 
grayish brown, mottled, firm silty clay loam. Olive brown 
shale is at a depth of about 33 inches. In some areas 
the depth to bedrock is more than 40 inches. 

Included with this scil in mapping are areas of soils 
that have a loam subsoil and are moderately deep over 
sandy shale or sandstone. These soils are in positions 
on the landscape similar to those of the Eram soil. Also 
included are some small areas of the sodium affected 
Dwight soils on the lower side slopes. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is slow in the Eram soil, and available 
water capacity is low. Surface runoff is medium. A 
perched seasonal high water table is at a depth of 2 to 3 
feet in winter and early in spring. The shrink-swell 
potential is high in the subsoil. Tilth is good. Root 
penetration is restricted by the shale at a depth of about 
33 inches. 

Most of the acreage is used as range. The rest is used 
for cultivated crops or for pasture. This soil is moderately 
well suited to wheat, soybeans, and grain sorghum. 
Erosion is the principal hazard if cultivated crops are 
grown. Contour farming, terraces, grassed waterways, 
and minimum tillage help to prevent excessive runoff and 
soil loss. Soil depth should be considered when a 
terrace system is designed. In a few areas where 
terraces have been built, the root zone is severely 
restricted because most of the soil overlying the bedrock 
has been removed. Returning crop residue to the soil 
helps to prevent deterioration of tilth and fertility and 
increases the infiltration rate. 

This soil is suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, switchgrass, 
and indiangrass. In overused areas the range has been 
invaded by less desirable plants, such as Baldwin 
ironweed and western ragweed. Invasion of brushy 
plants, such as sumac, blackberry, and eastern redcedar, 
is an additional concern of management. Timely burning 
helps to control the brushes and trees. Proper stocking 
rates, rotation grazing, and timely deferment of grazing 
help to keep the range in good condition. Range seeding 
is needed to restore the productivity of abandoned 
cropland. Early mowing of hay allows the native grasses 
to recover before the first frost. Timely grazing and 
haying and applications of fertilizer are beneficial in the 
areas used as tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
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dwellings with basements and low strength a limitation 
on sites for local roads and streets. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base materia! helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the depth to bedrock, the wetness, and 
the slow permeability, this soil generally is unsuitable as 
a septic tank absorption field. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the wetness. Suitable sites for lagoons generally are 
available in the areas where the depth to bedrock is 
more than 40 inches. 

The capability subclass is Ille. 


Ec—Eram silty clay loam, 4 to 7 percent slopes. 
This moderately deep, moderately sloping, moderately 
well drained soil is on side slopes in the uplands. 
Individual areas are irregular in shape and range from 10 
to more than 500 acres in size. 

Typically, the surface layer is very dark brown silty clay 
loam about 11 inches thick. The subsoil is about 13 
inches thick. The upper part is dark grayish brown, firm 
silty clay loam, and the lower part is light olive brown, 
mottled, firm silty clay. The substratum is grayish brown, 
mottled shaly silty clay. Olive brown shale is at a depth 
of about 33 inches. In some areas the depth to bedrock 
is more than 40 inches. In other areas the soil is 
calcareous. In a few small eroded areas, the surface 
layer is dark grayish brown. 

Included with this soil in mapping are small areas of 
soils that have a loam subsoil and are moderately deep 
over sandy shale or sandstone. These soils make up 5 
to 10 percent of the unit. They are in positions on the 
landscape similar to those of the Eram soil. 

Permeability is slow in the Eram soil, and available 
water capacity is low. Surface runoff is rapid. A perched 
seasonal high water table is at a depth of 2 to 3 feet in 
winter and early in spring. The shrink-swell potential is 
high in the subsoil. The surface layer is firm and cannot 
be easily tilled. Root penetration is restricted by the 
shale at a depth of about 33 inches. 

Most areas are used as native range. A few, however, 
are cultivated or have been reseeded to tame grasses, 
and some are abandoned cropland. This soil is 
moderately well suited to wheat and grain sorghum. 
Erosion is a hazard if cultivated crops are grown. It can 
be controlled, however, by contour farming, terraces, 
grassed waterways, and minimum tillage. Soil depth 
should be considered when a terrace system is 
designed. In a few areas where terraces have been built, 
the root zone is severely restricted because most of the 
soil overlying the bedrock has been removed. Returning 
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crop residue to the soil improves tilth and fertility and 
increases the infiltration rate. 

This soil is best suited to range and pasture. In the 
areas used as range, the native vegetation dominantly is 
big bluestem, little bluestem, switchgrass, and 
indiangrass. Overgrazing reduces the extent of the plant 
cover and causes deterioration of the plant community. 
Under these conditions, the taller grasses are replaced 
by less productive grasses and by weeds, such as tall 
dropseed, western ragweed, and Baldwin ironweed. 
Proper stocking rates, a uniform distribution of grazing, 
timely deferment of grazing, restricted use during 
prolonged wet periods, and rotation grazing help to keep 
the range in good condition. Invasion of brushy plants, 
such as sumac, blackberry, and eastern redcedar, is a 
concern of management. Timely burning helps to control 
the trees and brushes. Range seeding is needed to 
restore the productivity of abandoned cropland. Timely 
grazing and haying and applications of fertilizer are 
beneficial in the areas used as tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
shrinking and swelling and by wetness. Roads should be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Providing coarser grained base 
material helps to prevent the road damage caused by 
shrinking and swelling. 

Because of the depth to bedrock, the wetness, and 
the slow permeability, this soil generally is unsuitable as 
a septic tank absorption field. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the wetness. Suitable sites for lagoons generally are 
available in the areas where the depth to bedrock is 
more than 40 inches. Some land shaping may be 
needed to keep surface water away from the lagoon. 

The capability subclass is IVe. 


Eh—Eram silty clay loam, 3 to 7 percent slopes, 
eroded. This moderately deep, moderately sloping, 
moderately well drained soil is on side slopes and knolis 
in the uplands. In some areas it is dissected by many 
gullies. Individual areas are irregular in shape and range 
from 10 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 6 inches thick. The subsoil is about 
15 inches thick. The upper part is very dark grayish 
brown, mottled, very firm silty clay. Clayey shale is at a 
depth of about 21 inches. In some areas the surface 
layer is thicker. In other areas the depth to shale is more 
than 40 inches. 
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Included with this soil in mapping are small areas of 
soils that have a loam subsoil. These soils make up 5 to 
10 percent of the unit. They are in positions on the 
landscape similar to those of the Eram soil. 

Permeability is slow in the Eram soil, and available 
water capacity is low. Surface runoff is rapid. A perched 
seasonal high water table is at a depth of 2 to 3 feet in 
winter and early in spring. The shrink-sweil potential is 
high in the subsoil. The surface layer is firm, and tilth is 
poor. Root penetration is restricted by the shale at a 
depth of about 21 inches. 

Many areas support tame and native grasses and are 
used for grazing. A few are used for cultivated crops. 
This soil is best suited to pasture and range. A cover of 
grasses helps to control erosion. Establishing grasses is 
difficult, however, because of the deep gullies and the 
content of clay in the surface layer. Land shaping 
commonly is needed to smooth the gullies. Proper 
stocking rates, rotation grazing, and timely deferment of 
grazing help to keep the pasture or range in good 
condition and contro! erosion. Applications of fertilizer 
increase forage production in the areas used as tame 
grass pasture. 

Because of the hazard of further erosion and the low 
available water capacity, this soil is poorly suited to 
cuitivated crops. It is better suited to close growing 
crops, such as wheat, than to other crops. Drought 
significantly reduces productivity. Establishing grassed 
waterways, terracing, farming on the contour, and 
returning crop residue to the soil help to control erosion. 
The crop residue also improves tilth. No-till planting and 
minimum tillage reduce the susceptibility to erosion 
during the winter. Barnyard manure, green manure, and 
commercial fertilizers improve fertility. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements and low strength a limitation 
on sites for local roads and streets. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural! damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the depth to bedrock, the wetness, and 
the slow permeability, this soil generally is unsuitable as 
a septic tank absorption field. It is poorly suited to 
sewage lagoons because of the depth to bedrock and 
the wetness. Suitable sites for lagoons generally are 
available in the areas where the depth to bedrock is 
more than 40 inches. Some land shaping may be 
needed to keep surface water away from the lagoon. 

The capability subclass is IVe. 


Greenwood County, Kansas 


Ft—Florence-Labette complex, 2 to 12 percent 
slopes. These gently sloping to strongly sloping, well 
drained soils are on uplands that in some areas are 
dissected by many deeply entrenched drainageways. 
The deep Florence soil is on the round tops and sides of 
ridges. The moderately deep Labette soil is in gently 
sloping areas on ridgetops. Scattered coarse cherty 
fragments are on the surface in most areas. Individual 
areas are irregular in shape and range from 20 to 
several hundred acres in size. They are about 60 percent 
Florence soil and 25 percent Labette soil. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Florence soil has a surface layer of very 
dark brown cherty silt loam about 13 inches thick. The 
subsoil is about 32 inches thick. The upper part is dark 
brown, friable very cherty silty clay loam; the next part is 
reddish brown and yellowish red, extremely firm very 
cherty clay; and the lower part is reddish brown, mottled, 
very firm cherty clay. Cherty limestone is at a depth of 
about 45 inches. In some areas the silty surface soil is 
much thicker. 

Typically, the Labette soil has a surface layer of very 
dark brown silty clay loam about 9 inches thick. The 
subsoil is about 22 inches thick. The upper part is dark 
brown, firm silty clay loam, and the lower part is dark 
reddish brown, very firm silty clay. Hard limestone is at a 
depth of about 31 inches. In some areas the soil is 
grayer and is more than 40 inches, deep over bedrock. 

Included with these soils in mapping are small areas of 
Clime and Dwight soils, which make up 15 percent of the 
unit. The calcareous Clime soils are 20 to 40 inches 
deep over shale. They are on side slopes. Dwight soils 
are sodium affected and are 40 to 60 inches deep over 
hard limestone or shale. They are on ridgetops. 

Permeability is moderately slow in the Florence soil 
and slow in the Labette soil. Available water capacity is 
low in both soils. Surface runoff is rapid on the Florence 
soil and medium on the Labette soil. The shrink-swell 
potential is moderate in the subsoil of the Florence soil 
and high in the subsoil of the Labette soil. Root 
penetration is restricted by the limestone at a depth of 
about 31 inches in the Labette soil. 

Most areas are used as range. A few of the less 
cherty areas on foot slopes are abandoned cropland. 
Because the chert fragments interfere with tillage and 
because erosion is a severe hazard, these soils 
generally are unsuited to cultivated crops. They are best 
suited to range. The native vegetation dominantly is big 
bluestem, little bluestem, and indiangrass. Overgrazing 
reduces the extent of the plant cover and causes 
deterioration of the plant community. Under these 
conditions, the taller grasses are replaced by less 
productive grasses and by weeds, such as tall dropseed, 
Baldwin ironweed, and western ragweed. Proper stocking 
rates, a uniform distribution of grazing, timely deferment 
of grazing, timely burning, and rotation grazing help to 
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keep the range in good condition. Range seeding is 
needed to restore the productivity of abandoned 
cropland. 

These soils are moderately well suited to dwellings. 
The shrink-swell potential is a limitation. Also, the depth 
to bedrock is a limitation on sites for dwellings with 
basements, and the content of cherty fragments in the 
Florence soil is a limitation on sites for dwellings without 
basements. The cherty fragments may interfere with 
cutting and filling when the dwellings are built. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
shrinking and swelling. The deep included soils generally 
can be used as sites for dwellings with basements. 

These soils are only moderately well suited to local 
roads and streets because of the shrink-swell potential 
and low strength. The roads should be designed so that 
the surface pavement and base material are thick 
enough to compensate for the low strength of the soils. 
Providing coarser grained base material helps to prevent 
the road damage caused by shrinking and swelling. 

Mainly because of the depth to bedrock and the slow 
or moderately slow permeability, these soils generally 
are unsuitable as septic tank absorption fields. They are 
poorly suited to sewage lagoons because of the slope of 
the Florence scil and the depth to bedrock in the 
Labette soil. Suitable sites for lagoons commonly are 
available in areas on the lower side slopes adjacent to 
the Florence soil. Some land shaping generally is 
needed. 

The capability subclass is Vle. 


lc 一 Ivan silt loam, channeled. This deep, nearly 
level, well drained soil is on narrow flood plains cut by 
meandering stream channels (fig. 8). It generally is 
flooded several times each year. Individual areas are 
long and narrow or irregular in shape. They are 250 to 
800 feet wide. 

Typically, the surface soil is black, calcareous silt loam 
about 14 inches thick. The next 13 inches is very dark 
gray, calcareous, friable silt loam. The substratum to a 
depth of about 60 inches is dark brown, calcareous silt 
loam. In some areas the soil is noncalcareous. In other 
areas the surface layer has thin grayish brown strata. 

Included with this soil in mapping are small areas of 
Chase, Osage, Martin, and Dennis soils. These soils 
make up 10 to 15 percent of the unit. They are 
noncalcareous. Their subsoil contains more clay than 
that of the Ivan soil. Chase and Osage soils are in 
swales. Martin and Dennis soils are on foot slopes. 

Permeability is moderate in the Ivan soil, and available 
water capacity is very high. Surface runoff is slow. The 
shrink-swell potential is moderate. 

Most areas are used as range, but a few are used as 
tame grass pasture or as woodland. This soil generally is 
unsuited to cultivated crops because the flooding is a 
hazard and because operating farm machinery is difficult 
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Figure 8.—A meandering stream in an area of Ivan silt loam, channeled. 


along the meandering stream channels. In many areas, 
the range is overgrazed and in poor condition and the 
more desirable grasses have been replaced by less 
productive grasses and weeds. The cattle tend to 
congregate around the watering facilities and shade 
trees near these areas. Rotation grazing and restricting 
grazing to winter increase forage production. 

A few areas support native hardwoods. This soil is well 
suited to trees. Flooding and plant competition are 
management concerns. Tree seeds, cuttings, and 
seedlings grow well only if competing vegetation is 
controlled or removed. Proper site preparation, controlled 
burning or spraying, cutting, and girdling help to control 
the undesirable plants. Important commercial species 
include black walnut, pecan, bur oak, hackberry, eastern 
cottonwood, and green ash. 

The vegetation commonly growing on this soil provides 
habitat for many kinds of wildlife, including quail, deer, 
wild turkey, rabbits, and numerous songbirds. The wildlife 
population can be increased by increasing the number of 


fringe areas where woodland is adjacent to cropland. 
This soil generally is unsuitable for building site 

development because of the flooding. Overcoming this 

hazard is difficult without major flood control measures. 
The capability subclass is Vw. 


If 一 Ivan silt loam, occasionally flooded. This deep, 
nearly level, well drained soil is on flood plains. Individual 
areas are irregular in shape and range from 10 to more 
than 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
calcareous silt loam about 7 inches thick. The 
subsurface layer is very dark grayish brown, calcareous 
silt loam about 9 inches thick. The next 22 inches is very 
dark grayish brown, friable, calcareous silt loam. The 
substratum to a depth of about 60 inches is dark brown, 
calcareous silt loam. In some areas the soil is 
noncalcareous. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Chase soils in swales. 
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These soils make up 5 to 10 percent of the unit. Their 
subsoil contains more clay than that of the Ivan soil. 

Permeability is moderate in the Ivan soil, and available 
water capacity is very high. Surface runoff is slow. Tilth 
is good. The shrink-swell potential is moderate. 

Most areas are used for cultivated crops. The rest are 
used as tame grass pasture or as woodland. This soil is 
well suited to corn, sorghum, soybeans, wheat, and 
alfalfa. The flooding is a hazard. It delays spring planting 
in some years. Building terraces and minimizing tillage 
on the adjacent uplands help to keep floodwater away 
from this soil. Crop rotations help to contro! weeds, plant 
diseases, and insect carryover. 

This soil is well suited to tame grass for grazing or 
hay. Grazing when the soil is too wet, however, causes 
surface compaction and poor tilth. Proper stocking rates, 
restricted use during wet periods, and timely deferment 
of grazing help to keep the grass cover and the soil in 
good condition. Applications of fertilizer generally are 
needed. 

This soil is well suited to trees. Flooding and plant 
competition are management concerns. Tree cuttings 
and seedlings grow well only if competing vegetation is 
controlled. Proper site preparation, controlled burning or 
spraying, cutting, and girdling help to control the 
undesirable plants. important commercial species include 
black walnut, pecan, bur oak, hackberry, eastern 
cottonwood, and green ash. 

The areas where cropland is adjacent to grassland or 
woodland provide habitat for many kinds of wildlife, 
including deer, quail, wild turkey, and numerous 
songbirds. Good woodland management increases the 
wildlife population. 

This soil generally is unsuitable for building site 
development because of the flooding. Overcoming this 
hazard is difficult without major flood contro! measures. 

The capability subclass is ۷۸۰ 


Ka—Kenoma silt loam, 1 to 4 percent slopes. This 
deep, gently sloping, moderately weli drained soil is on 
the broad tops of upland ridges and on high terraces. 
Individual areas are irregular in shape and range from 10 
to several hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The subsoil is mottled, 
very firm silty clay about 22 inches thick. The upper part 
is very dark brown, and the lower part is dark brown. The 
substratum to a depth of about 60 inches is dark 
yellowish brown, mottled, firm silty clay loam. The 
surface layer is silty clay loam or silty clay in areas 
where it has been mixed with the upper part of the 
subsoil by plowing. In some areas the upper part of the 
subsoil is friable silty clay loam. In other areas the depth 
to bedrock is less than 40 inches. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is slow. The shrink-swell potential 
is high in the subsoil. Tilth is good. 
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Most areas are used as range or hayland or have 
been reseeded to tame grasses, but some are used for 
cultivated crops. This soil is suited to wheat, grain 
sorghum, alfalfa, and soybeans. Erosion is a hazard, 
however, if cultivated crops are grown. Also, productivity 
is reduced during periods of drought because the clayey 
subsoil does not readily release moisture to plants. 
Contour farming, terraces, grassed waterways, and 
minimum tillage help to prevent excessive soil loss. 
Returning crop residue to the soil helps to prevent 
deterioration of tilth, conserves moisture, and increases 
the infiltration rate (fig. 9). 

This soil is suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, indiangrass, 
and switchgrass. In severely overgrazed areas these 
productive grasses are replaced by less desirable plants, 
such as tall dropseed, buffalograss, annual broomweed, 
and western ragweed. Proper stocking rates and rotation 
grazing help to keep the range in good condition. Early 
mowing of hay allows the plants to recover before the 
first frost. 


The areas of pasture grasses, mainly cool season 
grasses, are used for grazing and hay. Controlled grazing 
and timely mowing help to keep the pasture in good 
condition. Applications of fertilizer increase plant vigor. 


This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, low strength is a limitation on sites for 
local roads and streets. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling. 
Roads should be designed so that the surface pavement 
and base material are thick enough to compensate for 
the low strength of the soil. Providing coarser grained 
base material helps to prevent the road damage caused 
by shrinking and swelling. 


Because of the very slow permeability, this soil 
generally is unsuitable as a septic tank absorption field. 
It is well suited to sewage lagoons. Because of the 
slope, however, some land shaping may be needed. 


The capability subclass is Ille. 


Ke—Kenoma silty clay loam, 2 to 5 percent slopes, 
eroded. This deep, gently sloping, moderately well 
drained soil is on the tops and upper sides of upland 
ridges. Individual areas are irregular in shape and range 
from 10 to 100 acres in size. 

Typically, the surface layer is very dark brown silty clay 
loam about 4 inches thick. The subsoil is mottled silty 
clay about 32 inches thick. The upper part is very dark 
brown and very firm, the next part is brown and 
extremely firm, and the lower part is dark yellowish 
brown and extremely firm. The substratum to a depth of 
about 60 inches is grayish brown and brown, mottled, 
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Figure 9.—A good cover of crop residue in an area of Kenoma silt loam, 1 to 4 percent slopes. 


very firm silty clay. In some areas the surface layer is 
thicker and is silt loam. In other areas it is silty clay. In 
places the subsoil is grayer. 

Permeability is very slow, and available water capacity 
is moderate. Surface runoff is medium. The shrink-swell 
potential is high in the subsoil. The surface layer is firm 
and has a moderately low content of organic matter. As 
a result, it cannot be tilled easily, crusts readily, and 
takes in water slowly. 

Almost all areas formerly were used for cultivated 
crops, but most are now pasture, range, or abandoned 
cropland. Wheat, grain sorghum, and soybeans are the 
main crops in the few areas that are still cultivated. This 
Soil is moderately well suited to cultivated crops. Further 
erosion is the main hazard. Also, the soil is droughty in 
summer because the clayey subsoil absorbs and 
releases moisture slowly. Terraces, contour farming, 
grassed waterways, and minimum tillage help to control 
runoff and erosion. Leaving crop residue on the surface 
and applying barnyard manure increase the infiltration 
rate and improve tilth. 


This soil is best suited to tame grass pasture or range. 
A cover of grasses is effective in controlling erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, timely deferment of 
grazing, brush control, and restricted use during wet 
periods help to keep the pasture or range in good 
condition. Range seeding is needed to restore the 
productivity of abandoned cropland. Applications of 
fertilizer increase forage production in the areas used as 
tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Aiso, low strength is a limitation on sites for 
local roads and streets. Properly designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling. 
Roads should be designed so that the surface pavement 
and base material are thick enough to compensate for 
the low strength of the soil. Providing coarser grained 
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base material helps to prevent the road damage caused 
by shrinking and swelling. 

Because of the very slow permeability, this soil 
generally is unsuitable as a septic tank absorption field. 
It is well suited to sewage lagoons. Because of the 
slope, however, some land shaping may be needed. 

The capability subclass is IVe. 


La—Labette silty clay loam, 1 to 4 percent slopes. 
This moderately deep, gently sloping, well drained soil is 
on the tops and upper sides of upland ridges. Individual 
areas are irregular in shape and range from 10 to 500 
acres in size. 

Typically, the surface layer is very dark brown silty clay 
loam about 9 inches thick. The subsoil is about 22 
inches thick. The upper part is dark brown, mottled, firm 
silty clay loam, and the lower part is dark reddish brown, 
very firm silty clay. Hard limestone is at a depth of about 
31 inches. In some areas, the depth to bedrock is more 
than 40 inches and the subsoil is grayer. 

Included with this soil in mapping are small areas of 
Sogn soils, which make up 5 to 10 percent of the unit. 
These soils are less than 20 inches deep over limestone. 
They are near areas where rock crops out. 

Permeability is slow in the Labette soil, and available 
water capacity is moderate. Surface runoff is medium. 
The shrink-swell potential is high in the subsoil. Tilth is 
good. Root penetration is restricted by the limestone at a 
depth of about 31 inches. 

About half the acreage is used for cultivated crops, 
and the rest is used as range. This soil is moderately 
well suited to wheat, soybeans, and graín sorghum. 
Erosion is a hazard if cultivated crops are grown. It can 
be controlled, however, by minimum tillage, terraces, 
grassed waterways, and contour farming. Returning crop 
residue to the soil improves fertility and helps to prevent 
deterioration of tilth. 

This soil is suited to range. The native vegetation is 
dominantly big bluestem, little bluestem, and indiangrass. 
Overgrazing reduces the extent of the plant cover and 
causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by less 
productive grasses and by weeds, such as tall dropseed, 
Baldwin ironweed, and western ragweed. Proper stocking 
rates and rotation grazing help to keep the range in good 
condition. Invasion of brushy plants, such as 
osageorange and eastern redcedar, is a problem in 
some areas. Timely burning helps to control these 
plants. Range seeding is needed to restore the 
productivity of abandoned cropland. 

This soil is moderately well suited to dwellings. The 
shrink-swell potential is a limitation. Also, the depth to 
bedrock is a limitation on sites for dwellings with 
basements. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with porous materiaí help to prevent the structural 
damage caused by shrinking and swelling. The areas 
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where the depth to bedrock is more than 40 inches 
generally can be used as sites for dwellings with 
basements. 

Because of low strength and the shrink-swell potential, 
this soil is only moderately well suited to local roads and 
streets. The roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Mainly because of the depth to bedrock, thís soil 
generally is unsuitable as a septic tank absorption field 
and is poorly suited to sewage lagoons. The areas 
where the depth to bedrock is more than 40 inches 
generally can be used as sites for lagoons. 

The capability subclass is lle. 


Ld—Labette-Dwight complex, 0 to 3 percent 
slopes. These nearly level soils are on the tops of 
upland ridges. The Labette soil is moderately deep and 
well drained, and the Dwight soil is deep and moderately 
well drained. Individual areas are irregular in shape and 
range from 10 to 500 acres in size. They are about 50 to 
75 percent Labette soil and 20 to 40 percent Dwight soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Labette soil has a very dark brown silty 
clay loam surface layer about 9 inches thick. The subsoil 
is about 27 inches thick. The upper part is dark brown, 
firm silty clay loam; the next part is dark brown, very firm 
silty clay; and the lower part is dark brown, extremely 
firm silty clay. Hard limestone is at a depth of about 36 
inches. 

Typically, the Dwight soil has a black silt loam surface 
layer about 4 inches thick. The subsoil is extremely firm 
clay about 30 inches thick. The upper part is black, the 
next part is very dark grayish brown, and the lower part 
is dark brown. The substratum is reddish brown silty clay. 
Hard limestone is at a depth of about 44 inches. 

Included with these soils in mapping are small areas of 
the deep, somewhat poorly drained Zaar soils, These 
included soils make up 5 to 10 percent of the unit. They 
have a silty clay surface layer. 

Permeability is slow in the Labette soil and very slow 
in the Dwight soil. The Dwight soil does not absorb 
moisture easily or release it readily to plants. Available 
water capacity is moderate in the Labette soil and low in 
the Dwight soil. Surface runoff is medium on both soils. 
The shrink-swell potential is high in the subsoil. The 
content of sodium in the subsoil of the Dwight soil 
adversely affects the growth of most plants. Root 
penetration is restricted by the limestone at a depth of 
about 36 inches in the Labette soil. 

Most areas are used as range, but a few are 
cultivated. Because of a hazard of erosion and the low 
or moderate available water capacity, these soils are 
poorly suited to cultivated crops. They are best suited to 
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range or pasture. The dominant native vegetation on the 
Labette soil is big bluestem, little bluestem, and 
indiangrass. That on the Dwight soil includes tall, mid, 
and short grasses. It does not grow so well as that on 
the Labette soil. In overgrazed areas the range is 
invaded by short grasses and by weeds. Proper stocking 
rates, a uniform distribution of grazing, and timely 
deferment of grazing help to keep the range in good 
condition. Range seeding is needed to restore the 
productivity of abandoned cropland. Timely grazing and 
haying and applications of fertilizer are beneficial if the 
soils are used as tame grass pasture. 

The diverse vegetation common on these soils 
provides good habitat for prairie chickens. The areas of 
Short grasses on the Dwight soil are used as booming 
ground. Good range management provides nesting areas 
for the prairie chickens by maintaining a good stand of 
tall native grasses. 

These soils are moderately well suited to dwellings. 
The shrink-swell potential is a limitation. Also, the depth 
to bedrock in the Labette soil is a limitation on sites for 
dwellings with basements. As a result, the deep Dwight 
Soil is a better site. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with porous material help to prevent the structural 
damage caused by shrinking and swelling. 

Because of low strength and the shrink-swell potential, 
these soils are only moderately well suited to local roads 
and streets. The roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soils. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the slow or very slow permeability and the 
depth to bedrock, these soils generally are unsuitable as 
septic tank absorption fields. The deep Dwight soil is 
better suited to sewage lagoons than the moderately 
deep Labette soil. 

The capability subclass is Ille. 


Ls—Labette-Sogn silty clay loams, 0 to 8 percent 
slopes. These nearly level to moderately sloping soils 
are on the tops and sides of upland ridges. The Labette 
Soil is moderately deep and well drained. The Sogn soil 
is shallow and somewhat excessively drained. It is near 
areas where rock crops out. Individual areas are irregular 
in shape and range from 20 to several hundred acres in 
size. They are about 30 to 70 percent Labette soil and 
25 to 50 percent Sogn soil. The two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Labette soil has a dark brown silty clay 
loam surface layer about 9 inches thick. The subsoil is 
about 17 inches thick. The upper part is dark brown, firm 
silty clay loam, and the lower part is reddish brown, very 
firm silty clay. Hard limestone is at a depth of about 26 
inches. 
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Typically, the Sogn soil has a very dark brown silty 
clay loam surface layer about 7 inches thick. The 
subsurface layer is dark brown silty clay loam about 8 
inches thick. Hard limestone is at a depth of about 15 
inches. 

Included with these soils in mapping are small areas of 
Clime soils and small areas where limestone crops out. 
The calcareous Clime soils are underlain by clayey 
shale. They are below the areas where limestone crops 
out. Included areas make up 5 to 10 percent of the unit. 

Permeability is slow in the Labette soil and moderate 
in the Sogn soil. Available water capacity is low in the 
Labette soil and very low in the Sogn soil. Surface runoff 
is rapid on both soils. The shrink-swell potential is high in 
the subsoil of the Labette soil and moderate in the Sogn 
soil. Root penetration is restricted by the limestone at a 
depth of about 26 inches in the Labette soil and about 
15 inches in the Sogn soil. 

Nearly all of the acreage is used as range. Mainly 
because erosion is a severe hazard but also because 
rockiness interferes with tillage, these soils generally are 
unsuited to cultivated crops. They are best suited to 
range. The dominant native vegetation is big bluestem, 
little bluestem, indiangrass, and, on the Sogn soil, 
sideoats grama. Overgrazing reduces the extent of the 
plant cover and causes deterioration of the plant 
community. Under these conditions, the taller grasses 
are replaced by less productive grasses and by weeds. 
Proper stocking rates, a uniform distribution of grazing, 
and rotation grazing help to keep the range in good 
condition. Brushy plants, such as osageorange and 
sumac, invade in some areas. Brush control is needed in 
these areas. Spring burning helps to control woody 
plants. The number of suitable pond sites is limited 
because of the shallowness to bedrock. 

The Labette soil is moderately well suited to dwellings 
and local roads and streets. The shrink-swell potential is 
a limitation. Also, the depth to bedrock is a limitation on 
sites for dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
shrinking and swelling. Roads should be designed so 
that the surface pavement and base material are thick 
enough to compensate for the low strength of the soil. 
Providing coarser grained base material helps to prevent 
the road damage caused by shrinking and swelling. 

Because of the depth to bedrock, the Labette soil 
generally is unsuitable as a septic tank absorption field 
and is poorly suited to sewage lagoons. The deeper soils 
on adjacent foot slopes are suitable sites for lagoons. 

The Sogn soil generally is unsuitable for building site 
development because it is shallow over bedrock. 

The capability subclass is Vle. 
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Ma 一 Martin silty clay loam, 1 to 4 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
on side slopes and foot slopes along drainageways. 
Individual areas are irregular in shape and range from 10 
to 300 acres in size. 

Typically, the surface layer is black silty clay loam 
about 12 inches thick. The subsoil extends to a depth of 
about 60 inches. The upper part is black, firm silty clay 
loam; the next part is very dark gray and dark gray, 
mottled, very firm silty clay; and the lower part is grayish 
brown, mottled, extremely firm silty clay. In a few small 
eroded areas, the surface layer is silty clay. In some 
areas the depth to shale is less than 40 inches. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. A perched seasonal high 
water table is at a depth of 2 to 3 feet in winter and early 
in spring. Tilth is good. The shrink-swell potential is high 
in the subsoil. 

About half the acreage is used for cultivated crops, 
and half is used as range or pasture. This soil is well 
suited to sorghum, soybeans, wheat, and alfalfa. Erosion 
is a hazard if cultivated crops are grown. It can be 
controlled, however, by minimum tillage, contour farming, 
terraces, and grassed waterways. Returning crop residue 
to the soil or adding other organic materia! helps to 
prevent deterioration of tilth and fertility. 

This soil is suited to range. The dominant native 
grasses are big bluestem, little bluestem, and 
indiangrass. Overgrazing reduces the extent of the plant 
Cover and causes deterioration of the plant community. 
Under these conditions, the taller grasses are replaced 
by less productive grasses and by weeds. Proper 
stocking rates, a uniform distribution of grazing, timely 
deferment of grazing, and restricted use during 
prolonged wet periods help to keep the range in good 
condition. Early mowing of hay allows the plants to 
recover before the first frost. Timely grazing and 
applications of fertilizer are beneficia! in the areas used 
as tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
wetness and by shrinking and swelling. Roads should be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Providing coarser grained base 
material helps to prevent the road damage caused by 
shrinking and swelling. 

Because of the slow permeability, this soil generally is 
unsuitable as a septic tank absorption field. It is well 
suited to sewage lagoons. Because of the slope, 
however, some land shaping may be needed. 
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The capability subclass is lle. 


Mb—Martin silty clay loam, 4 to 7 percent slopes. 
This deep, moderately sloping, moderately well drained 
Soil is on side slopes in the uplands. Individual areas are 
irregular in shape and range from 10 to 400 acres in 
size. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsoil is silty clay about 41 
inches thick. The upper part is black and very firm, and 
the lower part is very dark gray and dark gray, mottled, 
and extremely firm. The substratum to a depth of about 
60 inches is dark brown clay. In a few small eroded 
areas, the surface layer is silty clay. In some areas the 
depth to shale is less than 40 inches. 

Included with this soil in mapping are small areas of 
the calcareous Clime soils on the upper side slopes. 
These soils make up 5 to 10 percent of the unit. 

Permeability is slow in the Martin soil, and available 
water capacity is moderate. Surface runoff is medium. A 
perched seasonal high water table is at a depth of 2 to 3 
feet in winter and early in spring. Tilth is good. The 
shrink-swell potential is high in the subsoil. 

Most areas are used as range or pasture. The rest are 
used for cultivated crops. This soil is moderately well 
suited to wheat, soybeans, and sorghum. If cultivated 
crops are grown, erosion is a hazard. It can be 
controlled, however, by minimum tillage, terraces, 
grassed waterways, and contour farming. Returning crop 
residue to the soil or adding other organic material helps 
to prevent deterioration of tilth and fertility. 

This soil is suited to range. The dominant native 
vegetation is big bluestem, little bluestem, and 
indiangrass. In overused areas the less productive 
grasses, such as tall dropseed, sideoats grama, and 
buffalograss, make up a larger part of the plant 
community. Proper stocking rates, a uniform distribution 
of grazing, and timely deferment of haying or grazing 
help to keep the range in good condition. Early mowing 
of hay allows the plants to recover and store food before 
the first frost. Applications of fertilizer increase forage 
production in the areas of tame grasses. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
wetness and by shrinking and swelling. Roads should be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Providing coarser grained base 
material helps to prevent the road damage caused by 
shrinking and swelling. 
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Because of the slow permeability, this soil generally is 
unsuitable as a septic tank absorption fieid. It is well 
Suited to sewage lagoons. Because of the slope, 
however, some land shaping may be needed. 

The capability subclass is Ille. 


Me—Martin silty clay, 3 to 7 percent slopes, 
eroded. This deep, moderately sloping, moderately well 
drained soil is on upland side slopes and foot slopes, 
some of which are dissected by many gullies. Individual 
areas are irregular in shape and range from 10 to 50 
acres in size. 

Typically, the surface layer is very dark brown silty clay 
about 7 inches thick. The subsoil is silty clay about 25 
inches thick. The upper part is very dark gray and very 
firm, and the lower part is dark yellowish brown, mottled, 
and extremely firm. The substratum is dark brown silty 
clay. Shale is at a depth of about 52 inches. In some 
areas the surface layer is silty clay loam and is thicker 
and more friable. In other areas the depth to shale is 
less than 40 inches. 

Included with this soil in mapping are small areas of 
the calcareous Clime soils on the upper side slopes. 
These soils make up 5 to 10 percent of the unit. 

Permeability is slow in the Martin soil, and available 
water capacity is moderate. Surface runoff is rapid. A 
perched seasonal high water table is at a depth of 2 to 3 
feet in winter and early in spring. The shrink-swell 
potential is high in the subsoil. Tilth is poor. The content 
of organic matter is moderately low. 

Nearly all areas formerly were cultivated, but only 
about half are still used for cultivated crops, mainly 
wheat, soybeans, and sorghum. Some areas have been 
reseeded to grass or are abandoned cropland. This soil 
is poorly suited to cultivated crops. Further erosion is the 
main hazard. Also, the soil is droughty in the summer 
because it absorbs and releases moisture slowly. 
Terraces, contour farming, grassed waterways, and 
minimum tillage help to control runoff and erosion. 
Leaving crop residue on the surface and applying 
barnyard manure increase the infiltration rate and 
improve tilth. 

This soil is best suited to tame grass pasture and to 
range. A cover of grasses is effective in controlling 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, timely deferment of 
grazing, brush control, and restricted use during wet 
periods help to keep the pasture or range in good 
condition. Range seeding is needed to restore the 
productivity of abandoned cropland. In some areas land 
smoothing is needed before the grasses are seeded. 
Applications of fertilizer increase forage production in the 
areas used as tame grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
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dwellings with basements, and low strength is a 
limitation on sites for local roads and streets. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
wetness and by shrinking and swelling. Roads should be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Providing coarser grained base 
material helps to prevent the road damage caused by 
shrinking and swelling. 

Because of the slow permeability, this soil generally is 
unsuitable as a septic tank absorption field. It is well 
suited to sewage lagoons. Because of the slope, 
however, some land shaping may be needed. 

The capability subclass is IVe. 


Na—Newtonia silt loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil is on old high 
terraces and on the tops of upland ridges. Individual 
areas are irregular in shape and range from 10 to 75 
acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer is dark brown 
silt loam about 4 inches thick. The subsoil extends to a 
depth of more than 60 inches. The upper part is dark 
reddish brown, firm silty clay loam; the next part is dark 
red and reddish brown, mottled, firm and very firm silty 
clay loam; and the lower part is yellowish red, very firm 
silty clay. In some areas the subsoil is grayish brown. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The shrink-swell potential 
is moderate in the subsoil. Tilth is good. 

Nearly all of the acreage is used for cultivated crops. 
This soil is well suited to wheat, corn, sorghum, 
soybeans, and alfalfa. Leaving crop residue on the 
surface and minimizing tillage help to prevent 
deterioration of tilth and fertility and a decrease in the 
content of organic matter. Crop rotations help to control 
weeds, plant diseases, and insect carryover. 

This soil is well suited to dwellings and moderately 
well suited to local roads and streets. The shrink-swell 
potential is a limitation on sites for dwellings. Properly 
designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material, 
however, help to prevent the structural damage cause by 
shrinking and swelling. Low strength is a limitation on 
sites for local roads and streets. The roads should be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil. Also, providing coarser grained base 
material helps to ensure better performance. 

This soil is moderately well suited to septic tank 
absorption fields and sewage lagoons. The moderate 
permeability restricts the absorption of effluent in septic 
tank absorption fields. Enlarging the field, however, helps 
to overcome this limitation. Seepage is a limitation on 
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sites for sewage lagoons. It can be controlled, however, 
by sealing the lagoon. 
The capability class is I. 


Nd—Niotaze-Darnell complex, 0 to 6 percent 
slopes. These nearly level to moderately sloping soils 
are on the tops and sides of upland ridges. The Niotaze 
Soil is moderately deep and somewhat poorly drained, 
and the Darnell scil is shallow and well drained. 
Individual areas are irregular in shape and range from 20 
to 200 acres in size. They are about 65 percent Niotaze 
Soil and 30 percent Darnell soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Niotaze soil has a dark brown loam 
surface layer about 3 inches thick. The subsurface layer 
is brown loam about 6 inches thick. The subsoil is about 
18 inches thick. It is dark reddish brown and very firm. 
The upper part is clay, and the lower part is mottled silty 
clay. Clayey shale is at a depth of about 27 inches. In 
some areas the subsoil is clay loam. In a few areas the 
depth to bedrock is more than 40 inches. 

Typically, the Darnell soil has a very dark grayish 
brown fine sandy loam surface layer about 6 inches 
thick. The subsoil is brown, very friable fine sandy loam 
about 10 inches thick. Reddish sandstone is at a depth 
of about 16 inches. 

Included with these soils in mapping are areas where 
sandstone crops out. These included areas commonly 
are on the lower parts of the landscape. They make up 
about 5 percent of the unit. 

Permeability is slow in the Niotaze soil and moderately 
rapid in the Darnell soil. Available water capacity is low 
in the Niotaze soil and very low in the Darnell soil. 
Surface runoff is medium on both soils. The Niotaze soil 
has a perched seasonal high water table at a depth of 1 
to 2 feet in winter and spring. The shrink-swell potential 
is high in the subsoil of the Niotaze soil. Root 
penetration is restricted by the clayey shale at a depth of 
about 27 inches in the Niotaze soil and by the sandstone 
at a depth of about 16 inches in the Darnell soil. 

Most of the acreage is woodland that has an 
understory of shrubs and grasses. A few of the less 
rocky areas formerly were cultivated but are now 
abandoned cropland. Because erosion is a severe 
hazard and because the rockiness interferes with tillage, 
these soils generally are unsuited to cultivated crops. 
They generally are not productive as woodland, but 
some trees are harvested for firewood. 

These soils are best suited to native range and tame 
grass pasture. The dominant vegetation is post oak and 
blackjack oak and an understory of big bluestem, little 
bluestem, and other grasses. If the range or pasture is 
overgrazed, the more desirable grasses are replaced by 
less productive mid and short grasses and by weeds and 
brush. Forage production is reduced if the scrub oak 
canopy becomes too thick. Proper stocking rates, a 
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uniform distribution of grazing, timely deferment of 
grazing, and timely burning help to keep the range in 
good condition. The trees can also be controlled by 
spraying or clearing. Forage production is low on 
abandoned cropland. It can be increased by seeding mid 
and tall grasses. 

The diverse vegetation of trees, shrubs, and grasses 
provides good habitat for many wildlife species, including 
deer, quail, wild turkey, and numerous songbirds. Brush 
control increases the wildlife population. 

These soils are moderately well suited to dwellings 
and local roads and streets. The depth to bedrock in the 
Darnell soil is a limitation, but in some areas the rock 
can be easily dug by power equipment. The wetness and 
shrink-swell potential of the Niotaze soil are limitations 
on sites for dwellings. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with porous material, however, help to prevent the 
structural damage caused by wetness and by shrinking 
and swelling. Low strength and the shrink-swell potential 
are limitations if the Niotaze soil is used as a site for 
local roads and streets. The roads should be designed 
so that the surface pavement and base material are 
thick enough to compensate for the low strength of the 
soil. Providing coarser grained base material helps to 
prevent the road damage caused by shrinking and 
swelling. 

Because of the depth to bedrock, the Darnell soil 
generally is unsuitable as a site for septic tank 
absorption fields and sewage lagoons. Because of the 
slow permeability and the depth to bedrock, the Niotaze 
soil generally is unsuitable as a septic tank absorption 
field. It is poorly suited to sewage lagoons because of 
the wetness and the depth to bedrock. The few areas 
where the depth to bedrock is more than 40 inches are 
better sites for lagoons. Some land shaping may be 
needed in these areas. 

The capability subclass is Vle. 


Nz—Niotaze-Darnell complex, 6 to 35 percent 
slopes. These moderately sloping to steep soils are on 
the tops and sides of upland ridges. The Niotaze soil is 
moderately deep and somewhat poorly drained. The 
Darnell soil is shallow and well drained. It generally is on 
the less sloping ridges. In some areas stones and 
boulders are on the surface. Individual areas are irregular 
in shape and range from 10 to several hundred acres in 
size. They are about 75 percent Niotaze soil and 15 
percent Darnell soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is impractical. 

Typically, the Niotaze soil has a dark brown loam 
surface layer about 3 inches thick. The subsurface layer 
is brown loam about 6 inches thick. The subsoil is about 
18 inches thick. It is dark reddish brown and very firm. 
The upper part is clay, and the lower part is mottled silty 
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clay. Clayey shale is at a depth of about 27 inches. In 
some areas the subsoil is clay loam. 

Typically, the Darnell soil has a very dark grayish 
brown fine sandy loam surface layer about 6 inches 
thick. The subsoil is brown, very friable fine sandy loam 
about 10 inches thick. Reddish sandstone is at a depth 
of about 16 inches. 

Included with these soils in mapping are areas of 
short, steep escarpments and areas where sandstone 
crops out. These included areas make up about 10 
percent of the unit. 

Permeability is slow in the Niotaze soil and moderately 
rapid in the Darnell soil. Available water capacity is low 
in the Niotaze soil and very low in the Darnell soil. 
Surface runoff is rapid on both soils. The Niotaze soil 
has a perched seasonal high water table at a depth of 1 
to 2 feet in winter and spring. The shrink-swell potential 
is high in the subsoil of the Niotaze soil. Root 
penetration is restricted by the clayey shale at a depth of 
about 27 inches in the Niotaze soil and by the sandstone 
at a depth of about 16 inches in the Darnell soil. 

These soils are used as range. They are best suited to 
native grasses. In nearly all areas the overstory is 
blackjack oak and post oak. The understory is mainly 
little bluestem and big bluestem. The major concerns of 
management are undesirable plants and erosion. A good 
plant cover and ground mulch help to prevent excessive 
soil loss, reduce the runoff rate, and conserve moisture. 
Overgrazing reduces the extent of the plant cover and 
causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by the 
less productive grasses and by weeds and scrub oak. 
Proper stocking rates, a uniform distribution of grazing, 
timely deferment of grazing, timely burning, and rotation 
grazing help to keep the range in good condition. The 
trees can be controlled by spraying or clearing. 

These soils generally are not productive as woodland. 
Some trees, however, are cut for firewood. 

If managed properly, these soils provide habitat for 
many wildlife species, including deer, wild turkey, quail, 
and many nongame birds. Proper grazing use, brush 
control, and establishment of feed areas increase the 
wildlife population. 

These soils are poorly suited to dwellings. The main 
limitations are the slope of both soils, the wetness and 
high shrink-swell potential in the Niotaze soil, and the 
depth to bedrock in the Darnell soil. The less sloping 
parts of the unit should be selected as sites for 
dwellings. Properly designing and reinforcing 
foundations, installing foundation drains, and backfilling 
with suitable coarse material help to prevent the 
structural damage caused by wetness and by shrinking 
and swelling. The deeper soils in the unit should be 
selected as sites for dwellings with basements. 

These soils are poorly suited to local roads and 
streets. The main limitations are the slope of both soils 
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and the low strength and shrink-swell potential of the 
Niotaze soil. The roads should be designed so that the 
Surface pavement and base material are thick enough to 
compensate for the low strength of the Niotaze soil. 
Providing coarser grained base material helps to prevent 
the road damage caused by shrinking and swelling. 
Building the roads on the contour and establishing 
vegetation as soon as possible on road cuts help to 
prevent excessive soil loss. 

Mainly because of the slope and the depth to bedrock, 
these soils generally are unsuitable as sites for sewage 
disposal systems. Some of the adjacent areas on foot 
slopes are suitable sites for sewage lagoons. 

The capability subclass is Vle. 


Od—Oil wasteland. This map unit occurs as 
moderately deep and deep, nearly level to moderately 
sloping areas on the tops and sides of ridges (fig. 10). it 
is in areas near cil wells and storage tanks where waste 
oil and saltwater have been dumped. Individual areas are 
irregular in shape and are 5 to 20 acres in size. 

The original soil cannot be identified in most areas. It 
generally is clayey. It has been saturated with oil waste 
and saltwater. The salts generally are more concentrated 
near the surface. The clayey material has been damaged 
so extensively that it takes in water very slowly. Surface 
runoff is rapid, and the hazard of erosion is severe. The 
areas generally are severely eroded. They support very 
little vegetation. 

Included with the wasteland in mapping are some 
areas of Clime, Martin, and other soils. These soils are 
sparsely vegetated. 

This unit generally is unsuited to cultivated crops and 
to grasses because of the high content of salts. Some 
reclamation is possible, but it generally is impractical. 
Diverting the runoff from the higher lying adjacent areas 
helps to control erosion. 

No capability class or subclass is assigned to this unit. 


Op—Olpe gravelly silt loam, 4 to 15 percent 
slopes. This deep, well drained, moderately sloping and 
strongly sloping soil is on the tops and sides of ridges in 
the uplands. Individual areas are irregular in shape and 
range from 10 to 500 acres in size. 

Typically, the surface layer is dark brown gravelly silt 
loam about 13 inches thick (fig. 11). The subsoil extends 
to a depth of more than 60 inches. The upper part is 
dark brown, firm very gravelly silty clay loam; the next 
part is reddish brown, very firm very gravelly silty clay; 
and the lower part is dark red, very firm gravelly and very 
gravelly clay. 

Included with this soil in mapping are small areas of 
Kenoma and Labette soils, which make up 5 to 15 
percent of the unit. These soils are on the less sloping 
ridgetops above the Olpe soil. Their content of cherty 
gravel is less than 35 percent. 
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Figure 10.—An area of Oil wasteland, which supports very litlle vegetation. 


Permeability is slow in the Olpe soil, and available 
water capacity is low. Surface runoff is medium. The 
shrink-swell potential is moderate in the subsoil. 

Nearly all areas are used as range. Because erosion is 
a severe hazard and the surface gravel interferes with 
tillage, this soi! generally is unsuited to cultivated crops. 
It is best suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, and 
indiangrass. Overgrazing reduces the extent of the plant 
cover and causes deterioration of the plant community. 
Under these conditions, the taller grasses are replaced 
by less productive grasses and by weeds, such as 
buffalograss and western ragweed. Proper stocking 
rates, a uniform distribution of grazing, timely deferment 


of grazing, timely burning, and rotation grazing help to 
keep the range in good condition. Many areas are 
potential sites for ponds. 

This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential and 
the slope are limitations. The less sloping areas should 
be selected as sites for these uses. Properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling. 
Providing coarser grained base material helps to prevent 
the road damage caused by shrinking and swelling. 

This soil is poorly suited to septic tank absorption 
fields because of the slow permeability. Enlarging the 
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Figure 11.--Profile of Olpe gravelly silt loam, 4 to 15 
percent slopes. The pebbles are rounded 
chert fragments. Depth is marked in feet. 


absorption field, however, helps to overcome this 
limitation. The soil is moderately well suited to sewage 
lagoons. The slope is a limitation. Some land shaping 
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may be needed to keep surface water away from the 
lagoon. 
The capability subclass is Vle. 


Os--Osage silty clay. This deep, nearly level, poorly 
drained soil is on flood plains. It is occasionally flooded. 
Individual areas are irregular in shape and range from 10 
to 100 acres in size. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsurface layer is black, very firm silty 
clay about 6 inches thick. The subsoil is extremely firm 
silty clay about 39 inches thick. The upper part is very 
dark gray, and the lower part is very dark grayish brown 
and very dark gray and is mottled. The substratum to a 
depth of about 60 inches is dark grayish brown, mottled 
silty clay. In some areas the surface layer is silt loam. 

Included with this soil in mapping are small areas of 
the well drained Ivan soils, which make up less than 5 
percent of the unit. These soils are closer to stream 
channels than the Osage soil. 

Permeability is very slow in the Osage soil, and 
available water capacity is moderate. Surface runoff is 
very slow. A seasonal high water table is within a depth 
of 1 foot in winter and spring. The shrink-swell potential 
is very high in the subsoil. The surface layer is very firm 
and cannot be easily tilled. 

Most of the acreage is used for cultivated crops, but a 
small acreage is used as tame grass pasture. This soil is 
suited to grain sorghum, soybeans, and wheat. The 
wetness and the flooding, however, can delay fieldwork 
and damage crops. Field drainage ditches, a surface 
bedding system, and land leveling help to remove 
excess surface water. Tilling in the fall results in a better 
seedbed the following spring. Freezing and thawing in 
winter are beneficial because they result in a loose 
granular structure to a depth of 3 or 4 inches. Returning 
crop residue to the soil improves tilth and increases the 
infiltration rate. Crop rotations help to control weeds, 
plant disease, and insect carryover. 

This soil is well suited to tame grass pasture and hay. 
Overgrazing and haying or grazing during wet periods, 
however, cause surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture in good condition. Applications of 
fertilizer improve forage production. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. The equipment limitation 
is moderate, and seedling mortality and plant competition 
are severe. Harvesting equipment can be used only 
during dry periods. Tree cuttings and seedlings grow well 
only if competing plants are controlled or removed. 
Proper site preparation, controlled burning or spraying, 
cutting, and girdling help to contro! the undesirable 
plants. 

This soil generally is unsuitable as a site for dwellings 
and sanitary facilities because of the flooding. 
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Overcoming this hazard is difficult without major flood 
control measures. 
The capability subclass is llw. 


Pt—Pits, quarries. This map unit occurs as areas 
from which soil and some underlying limestone and 
shale have been removed. The underlying material has 
been quarried for use as gravel and for use in the 
manufacturing of cement, brick, and agricultural lime. 
Individual areas are irregular in shape and range from 10 
to 100 acres in size. 

A typical quarry is a pit surrounded by vertical walls 8 
to 20 feet high. Small piles of rock, shale, and gravel are 
around the outer edge of some quarries. 

This unit is unsuitable for cultivation and for most other 
uses. The surface generally is bare. Scattered trees, 
shrubs, and clumps of grass border the quarries. 

No capability class or subclass is assigned to this unit. 


Re—Reading silt loam. This deep, nearly level, well 
drained soil is on stream terraces. It is subject to rare 
flooding. Individual areas are irregular in shape and 
range from 10 to 500 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
very dark brown, friable silt loam about 5 inches thick. 
The subsoil is firm silty clay loam about 31 inches thick. 
The upper part is very dark grayish brown, and the lower 
part is dark brown. The substratum to a depth of about 
60 inches is dark yellowish brown, mottled silty clay 
loam. In some areas, the subsoil is silt loam and the soil 
is calcareous throughout. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Chase soils on the slightly 
lower stream terraces. Also included are steeper slopes 
along the terrace breaks. Included areas make up 5 to 
10 percent of the unit. 

Permeability is moderately slow in the Reading soil, 
and available water capacity is very high. Surface runoff 
is slow. Tilth is good. The shrink-swell potential is 
moderate in the subsoil. 

Most areas are used for cultivated crops, but a few are 
used for tame grass pasture or hay. This soil is well 
suited to corn, sorghum, soybeans, wheat, and alfalfa. 
Minimizing tillage and leaving crop residue on the 
surface help to prevent deterioration of tilth and fertility. 
They also help to prevent the excessive soil loss caused 
by scouring during periods of flooding. Crop rotations 
help to control weeds, plant diseases, and insect 
carryover. 

This soil is suited to tame grasses for hay or pasture. 
Proper stocking rates, pasture rotation, timely deferment 
of haying or grazing, and restricted use during wet 
periods help to keep the pasture or hayland in good 
condition. Applications of fertilizer increase forage 
production. 
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This soil is suited to the trees grown as environmental 
or commercial plantings. Plant competition is moderate. 
Tree cuttings and seedlings survive and grow well only if 
the competing plants are controlled or removed by 
proper site preparation or by spraying, cutting, or girdling. 
Important commercial species include black walnut, 
hackberry, bur oak, pecan, and green ash. 

This soil is poorly suited to dwellings and moderately 
well suited to local roads and streets. The flooding is a 
hazard on sites for dwellings. As a result, the highest 
areas on the landscape should be selected as building 
sites. Levees and dikes help to control the floodwater. 
Low strength is a limitation on sites for local roads and 
streets. The roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to ensure better 
performance. 

This soil is moderately well suited to septic tank 
absorption fields and sewage lagoons. The moderately 
slow permeability restricts the absorption of effluent in 
septic tank absorption fields. Enlarging the field, 
however, helps to overcome this limitation. Seepage is a 
limitation on sites for sewage lagoons. It can be 
controlled, however, by sealing the lagoon with soil 
material that is more slowly permeable. 

The capability class is I. 


St—Steedman stony loam, 3 to 12 percent slopes. 
This moderately deep, moderately well drained, gently 
sloping to strongly sloping soil is on uplands. Many 
sandstone fragments are on the surface (fig. 12). They 
are 1 to 2 feet in diameter and 10 to 30 feet apart. 
Individual areas are irregular in shape and range from 20 
to several hundred acres in size. 

Typically, the surface layer is very dark grayish brown 
stony loam about 8 inches thick. The subsoil is mottled, 
very firm silty clay about 22 inches thick. The upper part 
is reddish brown, and the lower part is dark yellowish 
brown. Clayey shale is at a depth of about 30 inches. In 
some areas the surface layer is silt loam or silty clay 
loam and is more than 10 inches thick. In other areas 
the depth to shale is more than 40 inches. 

Included with this soil in mapping are narrow bands 
where fractured sandstone crops out. The rocks in these 
areas are as much as 4 feet in diameter and cover about 
15 percent of the surface. Also included are small areas 
of soils that are moderately deep over sandstone and 
have a loamy subsoil. These soils generally are near the 
areas where sandstone crops out. Included areas make 
up 5 to 10 percent of the unit. 

Permeability is slow in the Steedman soil, and 
available water capacity is low. Surface runoff is rapid. A 
perched seasonal high water table is at a depth of 0.5 to 
1.0 foot in winter and early in spring. The shrink-swell 
potential is high in the subsoil. Root penetration is 
restricted by the clayey shale at a depth of about 30 
inches. 
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Figure 12.—Sandstone fragments on the surface of Steedman stony loam, 3 to 12 percent slopes. 


Nearly all areas are used as range. Because the 
hazard of erosion is severe and the surface stones 
interfere with tillage, this soil generally is unsuited to 
cultivated crops. It is best suited to range. The native 
vegetation dominantly is big bluestem, little bluestem, 
indiangrass, and switchgrass. Overgrazing reduces the 
extent of the plant cover and causes deterioration of the 
plant community. Under these conditions, the taller 
grasses are replaced by less productive grasses, by 
weeds, and by brushy species, such as blackberry vines 
and sumac. Proper stocking rates, a uniform distribution 
of grazing, timely deferment of grazing, timely burning, 
and rotation grazing help to keep the range in good 
conditon. In some areas brush control is needed to 
improve the range condition. Many areas are potential 
sites for ponds. 


This soil is moderately well suited to dwellings and 
local roads and streets. The shrink-swell potential is a 
limitation. Also, the wetness is a limitation on sites for 
dwellings, and low strength is a limitation on sites for 
local roads and streets. Properiy designing and 
reinforcing foundations, installing foundation drains, and 
backfilling with porous material help to prevent the 
structural damage caused by shrinking and swelling and 
by wetness. Roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to prevent the road 
damage caused by shrinking and swelling. 

Because of the depth to bedrock and the slow 
permeability, this soil generally is unsuitable as a septic 
tank absorption field. It is poorly suited to sewage 
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lagoons because of the depth to bedrock, the slope, and 
the wetness. The areas where the depth to bedrock is 
More than 40 inches are better sites for lagoons. Some 
land shaping generally is needed. 

The capability subclass is Vle. 


Wo—Woodson silt loam, 0 to 2 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
on broad upland flats. Individual areas are irregular in 
shape and range from 20 to more than 1,000 acres in 
size. 

Typically, the surface layer is black silt loam about 7 
inches thick. The subsoil is about 33 inches thick. The 
upper part is black, very firm silty clay; the next part is 
very dark gray, mottled, extremely firm clay; and the 
lower part is dark grayish brown, mottled, extremely firm 
clay. The substratum to a depth of about 60 inches is 
grayish brown, mottled silty clay loam. In some areas the 
subsoil is dark brown. In other areas the surface layer is 
silty clay. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is slow. A perched seasonal high 
water table is at a depth of 0.5 to 2.0 feet in winter and 
early in spring. The shrink-swell potential is high in the 
subsoil. Tilth is good. 

About half of the acreage is used for cultivated crops 
or for tame grasses, and half is used as native range. 
This soil is well suited to wheat, alfalfa, soybeans, and 
sorghum. Because the clayey subsoil does not readily 
release moisture to plants, however, productivity is 
reduced during periods of drought. Also, the wetness 
commonly delays tillage in the spring. As a result, a 
surface drainage system is needed in some areas. 
Returning crop residue to the soil helps to prevent 
deterioration of tilth and fertility and conserves moisture. 

This soil is suited to tame or native grasses for hay or 
pasture. The main management needs in the areas of 
grassland are measures that maintain a good plant 
cover. Overgrazing reduces the extent of the plant cover 
and causes deterioration of the plant community. Under 
these conditions, the taller grasses are replaced by less 
productive grasses and by weeds, such as annual 
broomweed, tail dropseed, and buffalograss. Overgrazing 
or grazing during prolonged wet periods causes 
excessive surface compaction and reduces the rate of 
water infiltration. Proper stocking rates, a uniform 
distribution of grazing, timely deferment of grazing, timely 
burning, restricted use during wet periods, and rotation 
grazing help to keep the grassland in good condition. 
Applications of fertilizer increase forage production in the 
areas of tame grasses. 

This soil is moderately well suited to dwellings. The 
wetness and the shrink-swell potential are limitations. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material 
help to prevent the structural damage caused by 
wetness and by shrinking and swelling. 
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Because of low strength, the wetness, and the shrink- 
swell potential, this soil is only moderately well suited to 
local roads and streets. The roads should be designed 
so that the surface pavement and base material are 
thick enough to compensate for the low strength of the 
soil. Providing coarser grained base material helps to 
prevent the road damage caused by shrinking and 
swelling. Building the roads on raised fill material, 
establishing adequate side ditches, and installing culverts 
reduce the wetness. 

This soil is well suited to sewage lagoons. Because of 
the very slow permeability, however, it generally is 
unsuitable as a septic tank absorption field. 

The capability subclass is Ils. 


Za—Zaar silty clay, 0 to 2 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
upland foot slopes and old high terraces. Individual areas 
are irregular in shape and range from 10 to 300 acres in 
size. 

Typically, the surface layer is black silty clay about 7 
inches thick. The subsurface layer is black, very firm silty 
clay about 6 inches thick. The subsoil is mottled silty 
clay about 40 inches thick. The upper part is black and 
very dark gray and is extremely firm, and the lower part 
is dark brown, brown, and dark gray and is extremely 
firm and very firm. The substratum to a depth of about 
60 inches is mixed dark grayish brown and yellowish 
brown, very firm silty clay. In some areas the surface 
layer is silt loam or silty clay loam. 

Permeability is very slow, and available water capacity 
is moderate. Surface runoff is slow. A perched seasonal 
high water table is at a depth of about 1 to 2 feet in 
winter and early in spring. Tilth is fair. Tillage is often 
delayed because the clayey surface layer stays wet and 
sticky for some time after rainy periods. The shrink-swell 
potential is high. 

Most areas are used for cultivated crops or for tame 
grass pasture. The rest are used as range. This soil is 
moderately well suited to wheat, alfalfa, soybeans, and 
grain sorghum. Crops are damaged during some wet 
periods. Also, they are adversely affected during dry 
periods because the clayey subsoil fails to release water 
readily to plants. A surface bedding system and drainage 
ditches reduce the wetness. Minimizing tillage and 
leaving crop residue on the surface conserve moisture 
and improve fertility and tilth. 

This soil is suited to range. The native vegetation 
dominantly is big bluestem, little bluestem, indiangrass, 
and switchgrass. In overgrazed areas these grasses are 
replaced by less productive plants, such as tall 
dropseed, buffalograss, and western ragweed. Proper 
stocking rates, restricted use during wet periods, and 
timely deferment of grazing help to keep the range in 
good condition. Applications of fertilizer, proper stocking 
rates, rotation grazing, and a timely season of use 
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increase forage production in the areas used as tame 
grass pasture. 

This soil is moderately well suited to dwellings and 
local roads and streets. The wetness and the shrink- 
swell potential are limitations on sites for dwellings. 
Properly designing and reinforcing foundations, installing 
foundation drains, and backfilling with porous material, 
however, help to prevent the structural damage caused 
by wetness and by shrinking and swelling. Low strength 
and the shrink-swell potential are limitations on sites for 
local roads and streets. The roads should be designed 
so that the surface pavement and base material are 
thick enough to compensate for the low strength of the 
soil. Providing coarser grained base material helps to 
prevent the road damage caused by shrinking and 
swelling. 

This soil is well suited to sewage lagoons. Because of 
the very slow permeability, however, it generally is 
unsuitable as a septic tank absorption field. 

The capability subclass is ۷۰ 


prime farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cropland, 
pasture, woodland, or other land but is not urban or built- 
up land or water areas. It either is used for food or fiber 
or is available for those uses. The soil qualities, growing 
season, and moisture supply are those needed for a well 
managed soil economically to produce a sustained high 
yield of crops. Prime farmland produces the highest 
yields with minimal inputs of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable. The level of acidity or alkalinity is acceptable. 
Prime farmland has few or no rocks and is permeable to 
water and air. It is not excessively erodible or saturated 
with water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 


from 0 to 7 percent. More detailed information about the 
criteria for prime farmland is available at local offices of 
the Soil Conservation Service. 


About 293,000 acres in Greenwood County, or nearly 
40 percent of the total acreage, meets the requirements 
for prime farmland. This land occurs mainly as areas of 
the Eram-Labette-Kenoma and Reading-Ivan-Chase 
associations, which are described under the heading 
"General soil map units." It also occurs, however, as 
scattered areas in other parts of the county. About 
75,000 acres of this land is used for cultivated crops. 


The map units in Greenwood County that are 
considered prime farmland are listed in this section. This 
list does not constitute a recommendation for a particular 
land use. The extent of each listed map unit is shown in 
table 4. The location is shown on the detailed soil maps 
at the back of this publication. The soil qualitites that 
affect use and management are described under the 
heading "Detailed soil map units." 


Because they have a seasonal high water table, the 
Osage and Woodson soils on the following list qualify as 
prime farmland only in areas where this limitation has 
been overcome by a drainage system. Onsite evaluation 
is needed to determine whether or not specific areas of 
these soils are adequately drained. The Woodson soil 
generally is adequately drained because of drainage 
measures or because of the incidental drainage that 
results from farming, roadbuilding, or other kinds of land 
development. 

The map units that meet the requirements for prime 
farmland are: 


Ca Chase silty clay loam 

De Dennis silt loam, 1 to 4 percent slopes 

Dn Dennis silt loam, 4 to 7 percent slopes 

Ds Dennis silty clay loam, 2 to 6 percent slopes, 


eroded 
Eb Eram silty clay loam, 1 to 4 percent slopes 
If Ivan silt loam, occasionally flooded 


Ka Kenoma silt loam, 1 to 4 percent slopes 

Ke Kenoma silty clay loam, 2 to 5 percent 
slopes, eroded 

La Labette silty clay loam, 1 to 4 percent slopes 

Ma Martin silty clay loam, 1 to 4 percent slopes 

Mb Martin silty clay loam, 4 to 7 percent slopes 

Na Newtonia silt loam, 0 to 2 percent slopes 

Os Osage silty clay (where drained) 

Re Reading silt loam 

Wo Woodson silt loam, O to 2 percent slopes 
(where drained) 

Za Zaar silty clay, O to 2 percent slopes 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
Soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for the arable soils. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


crops 


About 13 percent of the acreage in Greenwood 
County is used for cultivated crops. The cultivated 
acreage occurs mainly as areas of Kenoma, Reading, 
Ivan, Chase, Dennis, and Martin soils. It also occurs, 
however, as less extensive areas of Eram, Clime, 
Newtonia, Zaar, Woodson, Osage, and Labette soils. In 
1979, sorghum was grown on about 23 percent of the 
cropland, wheat on 16 percent, soybeans on 15 percent, 
alfalfa hay on 10 percent, other hay crops on 27 percent, 
and other crops, mainly corn and oats, on 9 percent (4). 
The acreage used for sorghum and hay has increased in 
recent years, whereas that used for other crops has 
remained constant. 

The main management needs in the areas used for 
cultivated crops are measures that help to control 
erosion and improve tilth and drainage measures. 

Soil erosion is a problem on about 42 percent of the 
cropland in the county. It reduces the productivity of the 
soil and results in sedimentation in streams. Productivity 
is reduced as the surface layer is lost and part of the 
subsoil is incorporated into a plow layer. Loss of the 
surface layer is especially damaging on Kenoma, Dennis, 
Martin, Woodson, and other soils that have a clayey 
subsoil. Control of erosion not only helps to maintain the 
productivity of the soil but also helps to maintain the 
quality of water by minimizing the pollution of streams. 

Measures that control erosion provide a protective 
cover of crops or crop residue, reduce the runoff rate, 
and increase the infiltration rate. An example is a 
cropping system that keeps a protective plant cover on 
the surface for extended periods. Other examples are 
terraces and diversions, contour farming, and minimum 
tillage. Terraces and diversions reduce the length of 
slopes and thus help to control runoff and erosion. They 
are most practical on deep, well drained soils that have 
uniform, regular slopes. Contour farming should generally 
be used in combination with terraces. It is most effective 
on soils that have smooth, uniform slopes and are 
suitable for terracing. A system of minimum tillage that 
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leaves crop residue on the surface increases the 
infiltration rate and reduces the runoff rate and the 
hazard of erosion. It is being used on an increasing 
acreage in the county. 

Tilth has an important effect on the germination of 
seeds and on the infiltration of water into the soil. In this 
county most of the soils used for crops have a silt loam 
surface layer that is moderately dark and moderate to 
low in content of organic matter. Generally, the soil 
structure is weak, and intense rainfall reduces the 
infiltration rate and increases the runoff rate. Regularly 
adding a large amount of crop residue or leaving some 
of the residue on the surface improves soil structure and 
helps to prevent surface crusting and excessive erosion. 
Minimum tillage helps to prevent deterioration of tilth. 

A drainage system is needed on some of the soils on 
flood plains. Unless drained by surface drains or a 
surface bedding system, some areas of the somewhat 
poorly drained Chase and poorly drained Osage soils are 
so wet that yields are reduced. 

Information about the design of erosion control 
measures is available at local offices of the Soil 
Conservation Service. The latest information about 
growing crops can be obtained from local offices of the 
Cooperative Extension Service or the Soil Conservation 
Service. 


pasture 


About 7 percent of the acreage in Greenwood County 
is pastured, mainly with cool season tame grasses, such 
as tall fescue and smooth bromegrass (7). The pastured 
areas are throughout the county. Some are used only for 
tame grasses, but others are used for both tame and 
native grasses. 

The main concerns in managing this grassland are 
maintaining or improving the quality and quantity of 
forage, controlling erosion, and reducing water loss. 
Measures that ensure leaf development, root growth, 
forage regrowth, and food storage in roots are needed. 

Proper stocking rates help to keep the pasture in good 
condition. The number of livestock should be adjusted to 
the expected level of yields. Generally, about 40 pounds 
of forage per mature cow per day is needed for 
continuous seasonal grazing and 35 pounds for rotation 
grazing. Adjusting the number of livestock allows the 
pasture to provide forage for the entire grazing season. 

Delaying grazing in the spring until the soil is dry and 
firm helps to prevent trampling and surface compaction. 
Deferred grazing is needed during the midsummer 
dormancy of tall fescue and bromegrass. Rotation 
grazing helps to prevent depletion of the pasture by 
allowing the grasses to recover after each grazing 
period. 

Providing water and salt at a variety of locations 
results in a uniform distribution of grazing. Applications of 
fertilizer increase forage production. The kind and 
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amount of fertilizer should be based on the results cf soil 
tests and on field observations. 

Mowing a pasture that has been grazed unevenly or 
has an excess of forage and spraying with herbicides 
help to control invading trees, brush, undesirable 
grasses, and broad-leaved weeds. 


ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil listed for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 
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In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section "Detailed soil map units." 


rangeland 


Leonard J. Jurgens, range conservationist, Soil Conservation 
Service, helped prepare this section. 


About 535,000 acres in Greenwood County, or about 
75 percent of the total acreage, is rangeland. The forage 
provided by this grassland is supplemented by pasture 
and native hay in many areas (fig. 13). The rangeland in 
the western part of the county is mainly the Flint Hills 
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type of rangeland. That in the southeastern part is the 
northern extension of the Cross Timbers type. That in 
the eastern and northeastern parts is the Cherokee 
Prairies type. 

Most of the ranches in the county are cow-calf 
enterprises. Yearlings are raised mainly in the Flint Hills 
but also in other areas throughout the county. Some 
stocker-feeder enterprises are in areas where cropland is 
adjacent to or intermingled with rangeland. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for many soils in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the 
characteristic vegetation; and the average percentage of 
each species. Only those soils that are used as or are 
suited to rangeland are listed. An explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natura! plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 
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Figure 13.—Native grass baled for use as winter feed for cattle. The soil is Labette silty clay loam, 1 to 4 percent slopes. 


Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion and soil 
blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

Nearly all of the soils in the county have excellent 
potential for high quality forage plants. Only 20 percent 
of the rangeland, however, is producing near its 
potential. Grazing management can restore the potential 
natural plant community in most areas. About 5 percent 


of the rangeland is abandoned cropland that can be 
restored to the natural plant community by range 
seeding. On about 20 percent of the rangeland, brush 
control is needed to help restore the natural plant 
community. The brush is especially a problem on the 
Savannah, Shallow Savannah, and Limy Upland range 
sites. On these sites brush control, grazing management, 
and range seeding are needed. 


woodland management and productivity 


Keith A. Ticknor, forester, Soil Conservation Service, helped prepare 
this section. 


About 19,100 acres in Greenwood County, or 2.6 
percent of the total acreage, is forested. The woodland 
occurs as scattered small tracts along streams, in upland 
drainageways, and on upland slopes where the soils are 
underlain by shale or sandstone. Also, many trees grow 
along farm boundaries and fence rows. Hedgerows are 
common throughout the county. 

The woodland in the uplands is oak-hickory forest. The 
forest cover types are post oak-blackjack oak, elm-ash- 
locust, and oak-hickory. The main species are post oak, 
blackjack oak, Siberian elm, osageorange, eastern 
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redcedar, hackberry, red mulberry, sumac, and flowering 
dogwood. Post oak and blackjack oak are common on 
Darnell and Niotaze soils. They are low quality trees, but 
they have some value as firewood. 

The woodland along the major streams is bottomland 
hardwoods forest. The forest cover type is lowland plains 
hardwoods. The main species are black walnut, 
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hackberry, bur oak, silver maple, boxelder, green ash, 
pecan, eastern cottonwood, northern red oak, and 
hickory (fig. 14). Chase, Ivan, Osage, and Reading soils 
are on the bottom land in the county. In many areas they 
have good potential for the trees used for high value 
wood products, such as walnut veneer. The trees have 
higher value and grow within a shorter period than those 
on upland soils. 


Figure 14.—A stand of oak and hackberry in an area of Ivan silt loam, occasionally flooded. 
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The soils in Greenwood County generally have good 
potential for Christmas trees and for the trees used for 
veneer, sawtimber, firewood, and fenceposts. Most of 
the acreage, however, is cropland or rangeland that is 
unlikely to be converted to woodland. Mainly because of 
the conversion of woodland to cropland or pasture, the 
wooded acreage has been steadily declining during 
recent years. Only a smail part of the woodland is 
managed for commercial wood products because most 
of the wooded areas are small, privately owned 
acreages on individual farms. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; ¢, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, andr. 

In table 7, s/ght, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
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slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of s/ight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a søte index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Keith A. Ticknor, forester, Soil Conservation Service, helped prepare 
this section. 


Landowners have established windbreaks and 
environmental plantings on most of the homesites and 
farmsteads in Greenwood County. Some of the trees 
were already on the site when the farmstead was 
established. The most common species are Siberian 
elm, green ash, eastern cottonwood, hackberry, eastern 
redcedar, northern catalpa, pecan, black walnut, red 
mulberry, and lilac. 

Tree planting is a continual need because old trees 
deteriorate and die, because insects, diseases, and 
storms destroy some trees, and because windbreaks and 
environmental plantings are needed on new homesites 
and in areas where farming or ranching is expanding. 
Windbreaks are especially important because they 
reduce energy requirements. 

in order for windbreaks or environmental plantings to 
fulfill their intended purpose, the soils on the site should 
be suited to the trees or shrubs selected for planting. 
Selecting suitable species helps to ensure survival and a 
maximum growth rate. The growth rate is greatly 
affected by the permeability, available water capacity, 
and fertility of the soil. 

Trees and shrubs can be easily established on most of 
the soils in the county. Competition from weeds and 
grasses is the main problem. It can be controlled, 
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however, by proper site preparation before the trees or 
shrubs are planted and by measures that remove the 
competing plants after the windbreaks or environmental 
plantings are established. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Severa! 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
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that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


Robert J. Higgins, biologist, Soil Conservation Service, helped 
prepare this section. 


The Fall River and Toronto Reservoirs, other water 
areas, and the Flint Hills are the chief recreational 
resources in Greenwood County. The reservoirs draw 
large numbers of visitors during the summer, especially 
on weekends. Good public facilities are provided for 
fishing, boating, camping, picnicking, and swimming. 
Several watershed lakes, farm ponds, and the Fall and 
Verdigris Rivers provide opportunities for water sports 
(fig. 15). The rolling bluestem grasslands of the Flint 
Hills, which have many limestone outcrops, clear 
streams, and wooded streambanks, are uniquely 
beautiful during all seasons. The potential for further 
recreational development within the county is good. 


Figure 15.—A farm pond used not only as a source of livestock water but also for recreation. 
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The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surfacé layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the scil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 
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Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 


Robert J. Higgins, biologist, Soil Conservation Service, helped 
prepare this section. 


The primary game species in Greenwood County are 
bobwhite quail, mourning dove, cottontail rabbit, white- 
tailed deer, and several species of waterfowl. There is 
also a good population of prairie chickens and wild 
turkeys. 

Nongame species are numerous because the habitat 
types are diverse. Cropland, woodland, and grassland 
are interspersed throughout the county. Each of these 
kinds of land provides habitat for a particular group of 
species. 

Furbearers are sparse to common along the Fall and 
Verdigris Rivers and their tributaries. They are trapped 
on a limited basis. 

The Fall River and Toronto Reservoirs and the many 
watershed lakes, stock water ponds, and streams 
provide good to excellent fishing. The species commonly 
caught are largemouth bass, bluegill, carp, channel 
catfish, bullhead, and flathead catfish. Also, walleye and 
several species of bass are caught at the reservoirs. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
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limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, grain sorghum, oats, and 
barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, switchgrass, 
indiangrass, grama, sunflowers, goldenrod, ragweed, and 
native legumes. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, hackberry, sycamore, cottonwood, 
black walnut, mulberry, hickory, ash, and willow. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are plum, fragrant sumac, 
Russian-olive, autumn-olive, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, 
redcedar, and juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
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moisture. Examples of shrubs are plum, dogwood, 
buckbrush, gooseberry, blackberry, and sumac. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, cattails, indigobush, prairie 
cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, meadowlark, field sparrow, and 
cottontail rabbit. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include owis, 
hawks, wild turkeys, thrushes, woodpeckers, squirrels, 
opossum, raccoons, and white-tailed deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, redwing blackbirds, muskrat, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include coyotes, jackrabbits, hawks, vultures, 
badgers, killdeer, meadowlarks, and prairie chickens: 

Technical assistance in planning wildlife areas and in 
determining the vegetation suitable for planting can be 
obtained from local offices of the Soil Conservation 
Service. Additional information and assistance can be 
obtained from the Kansas Fish and Game Commission 
and the Cooperative Extension Service. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
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performance of the soils and on the estimated data and 
test data in the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, ponds, terraces, and 
other structures for soil and water conservation; and (8) 
predict performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer; stone content; soil 
texture; and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
Structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 to 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 
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sanitary facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
Slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
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or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 
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construction materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. !t is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 
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The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
Site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
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favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome.that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
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bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and potential frost action. Excavating and grading 
and the stability of ditchbanks are affected by depth to 
bedrock, large stones, slope, and the hazard of cutbanks 
caving. The productivity of the. soil after drainage is 
adversely affected by extreme acidity or by toxic 
substances in the root zone, such as salts, sodium, or 
sulfur. Availability of drainage outlets is not considered in 
the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 


Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard of 
soil blowing or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 


Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of soil 
blowing, low available water capacity, restricted rooting 
depth, toxic substances, such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 18. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, '“gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (Z) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soi!s 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from O for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 18. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liguid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are baséd on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
Soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
'moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
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plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
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The higher the value, the more susceptible-the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

B. Stony or gravelly soils and other soils not subject 
to.soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
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infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and.probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasiona/ that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
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November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 17. Only saturated zones within a 
depth of about 6 feet are indicated. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations generally can be made with 
trenching machines, backhoes, or small rippers. If the 


rock is hard or massive, blasting or special equipment 
generally is needed for excavations. 

Hisk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 


than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering index test data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are 
described in the section “Soil series and their 
morphology." The soil samples were tested by the 
Kansas Department of Transportation. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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classification of the soils 
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The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 19, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udoll (Ud, meaning 
humid, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Argiudolls (Arg/, meaning argillic 
horizon, plus udo//, the suborder of the Mollisols that 
have a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed, mesic Typic 
Argiudolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the So// Survey Manual (5). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (6). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Detailed soil map units." 


Chase series 


The Chase series consists of deep, somewhat poorly 
drained, slowly permeable soils on low terraces. These 
soils formed in alluvium. Slopes range from O to 2 
percent. 

Chase soils are similar to Osage soils and commonly 
are adjacent to Ivan, Osage, and Reading soils. The 
poorly drained Osage soils are on flood plains. They do 
not have an argillic horizon, and their surface layer is 
more clayey than that of the Chase soils. Ivan and 
Reading soils are less clayey in the subsoil than the 
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Chase soils. Ivan soils are adjacent to stream channels, 
and Reading soils are on rarely flooded terraces. 

Typical pedon of Chase silty clay loam, 2,600 feet east 
and 150 feet south of the northwest corner of sec. 21, T. 
25 S, R. 13 E. 


Ap—0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular 
structure; friable, hard; few fine roots; neutral; clear 
smooth boundary. 

A—7 to 14 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure parting to moderate fine 
granular; friable, hard; few fine roots; slightly acid; 
gradual smooth boundary. 

BA—44 to 22 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; firm, very hard; few fine 
roots; slightly acid; gradual smooth boundary. 

811-22 to 28 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; moderate fine 
subangular blocky structure; very firm, very hard; 
clay films on faces of peds; few fine roots; medium 
acid; gradual smooth boundary. 

Bt2—28 to 45 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; many fine distinct 
dark yellowish brown (10YR 4/6) mottles below a 
depth of 30 inches; moderate fine subangular blocky 
structure; clay films on faces of peds; extremely 
firm, extremely hard; few black stains in the lower 
part; neutral; gradual smooth boundary. 

C—45 to 60 inches; dark gray (10YR 4/1) silty clay 
loam, gray (10YR 6/1) dry; common fine distinct 
dark yellowish brown (10YR 4/4) mottles; weak fine 
subangular blocky structure; few black stains and 
concretions; extremely firm, extremely hard; mildly 
alkaline. 


The thickness of the solum ranges from 36 to 60 
inches. The mollic epipedon is more than 36 inches 
thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. It is dominantly silty clay 
loam but in some pedons is silt loam. It ranges from 
medium acid to neutral. The Bt horizon has hue of 10YR 
or 2.5Y, value of 2 to 4 (4 to 6 dry), and chroma of 1 or 
2. It is silty clay loam or silty clay. !t ranges from medium 
acid to neutral. 


Clime series 


The Clime series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in residuum of calcareous, clayey shale. Slopes 
range from 3 to 30 percent. 

Clime soils commonly are adjacent to Martin and Sogn 
soils. Martin soils have an argillic horizon and are more 
than 40 inches deep over shale. They generaily are on 


Soil survey 


side slopes below the Clime soils. Sogn soils are less 
than 20 inches deep over limestone. They generally are 
higher on the landscape than the Clime soils. 

Typical pedon of Clime silty clay, in an area of Clime- 
Sogn complex, 5 to 20 percent slopes, 2,100 feet west 
and 700 feet north of the southeast corner of sec. 21, T. 
26 S, R. 10 E. 


A--0 to 11 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; strong fine granular structure; 
firm, hard; common fine roots; moderately alkaline; 
slight effervescence; clear smooth boundary. 

Bw—11 to 23 inches; dark gray (10YR 4/1) and light 
olive brown (2.5Y 5/4) silty clay, gray (10YR 5/1) 
and light yellowish brown (2.5Y 6/4) dry; strong fine 
subangular blocky structure; very firm, very hard; 
common fine roots; moderately alkaline; strong 
effervescence; gradual smooth boundary. 

C— 23 to 33 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (10YR 6/2) dry; common fine 
distinct light olive brown (2.5Y 5/6) mottles; 
moderate fine subangular blocky structure; many 
soft lime accumulations; few fine roots; extremely 
firm, extremely hard; moderately alkaline; strong 
effervescence; gradual wavy boundary. 

Cr—33 inches; calcareous gray shale. 


The thickness of the solum ranges from 12 to 30 
inches and the depth to shale from 20 to 40 inches. The 
depth to lime ranges from O to 10 inches. The mollic 
epipedon ranges from 7 to 20 inches in thickness. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 to 5 dry), and chroma of 1 or 2. It is silty clay, silty 
clay loam, or stony silty clay loam. The Bw horizon has 
hue of 10YR or 2.5Y, value of 3 to 6 (4 to 7 dry), and 
chroma of 1 to 4. It is silty clay, clay, or silty clay loam. 
The content of clay in this horizon is 37 to 50 percent. 
The C horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 
to 6 (5 to 7 dry), and chroma of 2 to 4. It is silty clay or 
clay. 


Darnell series 


The Darnell series consists of shallow, well drained, 
moderately rapidly permeable soils on uplands. These 
Soils formed in residuum of sandstone. Slopes range 
from O to 35 percent. 

Darnell soils are similar to Sogn soils and commonly 
are adjacent to Niotaze and Steedman soils. Sogn soils 
are more silty throughout than the Darnell soils and 
formed in residuum of limestone. Niotaze and Steedman 
soils are 20 to 40 inches deep over bedrock. Niotaze 
soils are on the lower side slopes, and Steedman soils 
are on the higher parts of the landscape. 

Typical pedon of Darnell fine sandy loam, in an area of 
Niotaze-Darnell complex, 6 to 35 percent slopes, 2,350 
feet west and 450 feet north of the southeast corner of 
sec. 12, T. 27 S, R. 12 E. 
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A—0 to 6 inches; very dark grayish brown (10YR 3/2) faces of most peds; medium acid; gradual smooth 
fine sandy loam, brown (10 YR 5/3) dry; weak fine boundary. 
granular structure; slightly hard, very friable; many 
fine roots; strongly acid; clear smooth boundary. 

Bw—6 to 16 inches; brown (7.5YR 4/4) fine sandy loam, 
brown (7.5 YR 5/4) dry; weak fine granular structure; 
slightly hard, very friable; common fine roots; about 
5 percent sandstone fragments less than 1 inch in 
diameter; strongly acid; gradual wavy boundary. 


Cr—16 inches; sandstone. 


The thickness of the solum and the depth to 
sandstone bedrock range from 10 to 20 inches. Reaction 
is neutral to strongly acid throughout the profile. 


The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (4 or 5 dry), and chroma of 2 to 4. In this horizon 
the content of sandstone fragments more than 3 inches 
in diameter is, by volume, less than 15 percent. The Bw 
horizon has hue of 5YR or 7.5YR, value of 4 to 6 (5 to 7 
dry), and chroma of 3 to 6. It is fine sandy loam or loam. 
In this horizon the content of sandstone fragments less 
than 3 inches in diameter is, by volume, less than 20 
percent. A few pedons have a C horizon. 


Dennis series 


The Dennis series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in residuum of shale or in colluvium. Slopes 
range from 1 to 7 percent. 


Dennis soils are similar to Eram, Kenoma, and 
Newtonia soils and commonly are adjacent to Eram and 
Kenoma soils. Eram soils are 20 to 40 inches deep over 
bedrock. They are on side slopes above the Dennis 
Soils. Kenoma soils lack a B1 horizon. They are on 
tidgetops. Newtonia soils are less clayey in the upper 
part of the subsoil than the Dennis soils. 

Typical pedon of Dennis silt loam, 4 to 7 percent 
slopes (fig. 16), 2,100 feet north and 500 feet west of 
the southeast corner of sec. 18, T. 25 S., R. 11 E. 


A—0 to 12 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; friable, hard; many fine 
roots; medium acid; clear smooth boundary. 

BA—12 to 17 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 4/3) dry; strong fine subangular 
blocky structure; firm, hard; many fine roots; medium 
acid; gradual smooth boundary. 

Bt1—17 to 25 inches; brown (10YR 4/3) silty clay, 
yellowish brown (10YR 5/4) dry; few medium distinct 
red (2.5 YR 4/6) mottles; strong fine and medium 


NO 3 Figure 16.—Typical profile of Dennis silt loam. The arrow 
subangular blocky structure; firm, very hard; indicates the depth to the clayey subsoil. 
common fine roots; few black stains; clay films on Depth is marked in feet. 
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Bt2—25 to 33 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; many 
coarse distinct red (2.5YR 4/6) mottles; moderate 
fine subangular blocky structure; very firm, very 
hard; common fine roots; few black stains and 
concretions; clay films on faces of peds; slightly 
acid; gradual smooth boundary. 

Bt3—33 to 45 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10 YR 5/4) dry; few 
medium faint dark grayish brown (10YR 4/2) and 
common medium distinct yellowish red (5YR 4/6) 
mottles; moderate fine blocky structure; very firm, 
extremely hard; few fine roots; common black stains 
and concretions; thick continuous clay films on 
faces of peds; slightly acid; diffuse smooth 
boundary. 

BC 一 45 to 60 inches; yellowish brown (10YR 5/6) silty 
clay; few streaks of dark grayish brown (10YR 4/2) 
material; common medium distinct yellowish red 
(5YR 4/6) mottles; weak fine blocky structure; 
extremely firm, extremely hard; common black stains 
and concretions; mildly alkaline. 


The solum is more than 60 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 2 or 3. It is dominantly silt loam but 
in some pedons is silty clay loam or loam. It is strongly 
acid or medium acid. The BA horizon has hue of 10YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 3 or 4. It is 
silty clay loam or clay loam. The Bt horizon has hue of 

. 10YR or 7.5YR, value of 4 or 5 (5 or 6 dry), and chroma 
of 3 to 6. It is silty clay loam, silty clay, or clay. It ranges 
from slightly acid to strongly acid. 

Dennis silty clay loam, 2 to 6 percent slopes, eroded, 
is a taxadjunct because it lacks a mollic epipedon and is 
slightly less acid than is defined as the range for the 
Dennis series. These differences, however, do not 
significantly affect the use or behavior of the soil. 


Dwight series 


The Dwight series consists of deep, moderately well 
drained, very slowly permeable, sodic soils on uplands. 
These soils formed in clayey sediments. Slopes range 
from 0 to 3 percent. 

Dwight soils are similar to Kenoma and Woodson soils 
and commonly are adjacent to Clime, Florence, and 
Labette soils. Unlike all of those soils, they have a natric 
horizon. The surface layer of Kenoma and Woodson 
soils is thicker than that of the Dwight soils. The 
calcareous Clime soils are 20 to 40 inches deep over 
shale. They are on side slopes. Florence soils are on 
side slopes below the Dwight soils. Their content of 
angular chert fragments is more than 35 percent. 
Labette soils are 20 to 40 inches deep over limestone. 
Their positions on the landscape are similar to those of 
the Dwight soils. 
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Typical pedon of Dwight silt loam, 0 to 2 percent 
slopes, 1,850 feet west and 900 feet north of the 
southeast corner of sec. 7, T. 22 S., R. 10 E. 


A--0 to 4 inches; black (10YR 2/1) silt loam, dark gray 
(10 YR 4/1) dry; moderate fine granular structure; 
gray silt coatings in the lower 2 inches; many fine 
roots; friable, hard; medium acid; abrupt smooth 
boundary. 

Btn1—4 to 16 inches; black (10YR 2/1) clay, very dark 
gray (10YR 3/1) dry; moderate fine and medium 
blocky structure; extremely firm, extremely hard; 
common fine roots along faces of peds; clay films 
on faces of peds; neutral; gradual smooth boundary. 

Btn2—16 to 23 inches; very dark grayish brown (10YR 
3/2) clay, dark grayish brown (10YR 4/2) dry; weak 
fine blocky structure; extremely firm, extremely hard; 
few fine roots along faces of peds; clay films on 
faces of peds; few small chert fragments less than 
one-quarter inch in size; moderately alkaline; gradual 
smooth boundary. 

BC 一 23 to 32 inches; dark brown (10YR 3/3) clay, 
brown (10YR 5/3) dry; weak fine blocky structure; 
extremely firm, extremely hard; few fine roots in the 
upper part; few small chert fragments less than one- 
quarter inch in size; few fine black stains; 
moderately alkaline; gradual smooth boundary. 

C—32 to 44 inches; dark brown (7.5YR 4/4) silty clay, 
brown (7.5 YR 5/4) dry; massive; very firm, extremely 
hard; few fine black stains and concretions; common 
chert and limestone fragments less than one-half 
inch in size; moderately alkaline; abrupt wavy 
boundary. 

2R—44 inches; hard limestone. 


The thickness of the solum ranges from 30 to 55 
inches. The depth to hard limestone or shale is 40 to 60 
inches. The mollic epipedon is 15 to 30 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 (4 
dry), and chroma of 1 or 2. It ranges from medium acid 
to neutral. The Bt horizon has hue of 10YR to 5YR, 
value of 2 to 4 (8 to 5 dry), and chroma of 1 to 3. It is 
clay or silty clay. It ranges from slightly acid to 
moderately alkaline. 


Eram series 


The Eram series consists of moderately deep, 
moderately well drained, slowly permeable soils on 
uplands. These soils formed in residuum of shale. Slopes 
range from 1 to 7 percent. 

Eram soils are similar to Dennis, Martin, and 
Steedman soils and commonly are adjacent to Dennis, 
Kenoma, Sogn, and Steedman soils. Dennis, Kenoma, 
and Martin soils are more than 40 inches deep over 
bedrock. Dennis and Martin soils generally are lower on 
the landscape than the Eram soils, and Kenoma soils 
are on broad ridgetops. Steedman soils lack a mollic 
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epipedon. Sogn soils are less than 20 inches deep over 
limestone. They generally are higher on the landscape 
than the Eram soils. 

Typical pedon of Eram silty clay loam, 1 to 4 percent 
slopes, 1,850 feet south and 700 feet east of the 
northwest corner of sec. 7, T. 25 S., R. 11 E. 


A—0 to 10 inches; very dark brown (10YR 2/2) silty clay 
loam, very dark grayish brown (10YR 3/2) dry; 
strong medium granular structure; friable, hard; 
many fine roots; slightly acid; clear smooth 
boundary. 

Bt1—10 to 18 inches; very dark grayish brown (10YR 
3/2) silty clay, dark grayish brown (2.5Y 4/2) dry; 
moderate fine subangular blocky structure; very firm, 
extremely hard; many fine roots; thin patchy clay 
films on faces of most peds; slightly acid; gradual 
smooth boundary. 

Bt2—18 to 26 inches; very dark grayish brown (2.5YR 
3/2) and olive brown (2.5Y 4/4) silty clay, dark 
grayish brown (2.5Y 4/2) and light olive brown (2.5Y 
5/4) dry; moderate fine subangular blocky structure; 
thin continuous clay films on faces of most peds; 
very firm, very hard; common fine roots; neutral; 
gradual smooth boundary. 

BC—26 to 33 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine faint light olive brown (2.5Y 5/6) mottles; 
moderate fine subangular blocky structure; few 
shale fragments; common fine roots; firm, very hard; 
few black stains; neutral; gradual wavy boundary. 

Cr—33 inches; olive brown (2.5Y 4/4) shale. 


The thickness of the solum, or the depth to shale, 
ranges from 20 to 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 2 or 3. It is slightly acid 
or medium acid. It is dominantly silty clay loam, but the 
range includes silt loam and clay loam. The Bt horizon 
has hue of 7.5YR to 2.5Y, value of 3 to 5 (4 to 6 dry), 
and chroma of 2 to 4: It ranges from strongly acid to 
neutral. It is clay loam, silty clay loam, or silty clay. In 
some pedons seams of lime are in the lower part of the 
Bt horizon and in the Cr horizon. 


Florence series 


The Florence series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These 
soils formed in residuum of cherty limestone (fig. 17). 
Slopes range from 2 to 12 percent. 

Florence soils are similar to Olpe soils and commonly 
are adjacent to Dwight, Labette, and Martin soils. Olpe 
soils contain rounded, waterworn chert pebbles and are 
more than 60 inches deep over bedrock. The content of 
chert fragments in the solum of Dwight, Labette, and 
Martin soils is less than 10 percent. Dwight soils are on 
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ridgetops, Labette soils are in positions on the landscape 
similar to those of the Florence soils, and Martin soils 
are on foot slopes. 

Typical pedon of Florence cherty silt loam, in an area 
of Florence-Labette complex, 2 to 12 percent slopes, 
1,300 feet west of the northeast corner of sec. 24, T. 23 
S,R.8E. 


Figure 17.—Profile of Florence cherty silt loam. Depth is 
marked in feet. 
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A—0 to 13 inches; very dark brown (10YR 2/2) cherty 
silt loam, dark grayish brown (10YR 4/2) dry; strong 
fine granular structure; very friable, hard; about 40 
percent chert fragments 1/4 inch to 2 inches in size; 
many fine roots; neutral; gradual smooth boundary. 

BA 一 13 to 19 inches; dark brown (7.5 YR 3/2) very 
cherty silty clay loam, dark grayish brown (10YR 
4/2) dry; strong fine granular structure; friable, hard; 
about 70 percent chert fragments 1/2 inch to 3 
inches in size; many fine roots; slightly acid; gradual 
smooth boundary. 

Bt1—19 to 32 inches; reddish brown (5YR 4/4 moist or 
dry) very cherty clay; strong fine subangular blocky 
structure; extremely firm, extremely hard; about 80 
percent chert fragments as much as 7 inches in 
size; common fine roots; slightly acid; gradual 
irregular boundary. 

Bt2—32 to 40 inches; yellowish red (SYR 4/6 moist or 
dry) very cherty clay; common fine distinct dark 
yellowish brown (10YR 4/4) mottles; strong fine 
subangular blocky structure; extremely firm, 
extremely hard; about 50 percent chert fragments as 
much as 4 inches in size; few fine roots; slightly 
acid; clear irregular boundary. 

BC—40 to 45 inches; reddish brown (SYR 4/4 moist or 
dry) cherty clay; common fine distinct dark yellowish 
brown (10YR 4/4) mottles; strong fine subangular 
blocky structure; very firm, extremely hard; about 20 
percent chert fragments 1/2 inch to 2 inches in size; 
few fine roots; few black stains and concretions; 
neutral; clear wavy boundary. 

R—45 inches; cherty limestone. 


The thickness of the solum, or the depth to limestone, 
ranges from 40 to 60 inches. The mollic epipedon 
ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or 2. It typically is 
cherty silt loam but in some pedons is cherty silty clay 
loam, silt loam, or silty clay loam. It ranges from medium 
acid to neutral. The BA horizon has hue of 7.5YR or 
5YR, value of 2 or 3 (3 or 4 dry), and chroma of 1 or 2. It 
is cherty silty clay loam or cherty silty clay. It ranges 
from medium acid to neutral. The Bt horizon has hue of 
7.5 YR, 5YR, or 2.5YR, value of 3 to 5 (4 or 5 dry), and 
chroma of 3 to 6. It ranges from slightly acid to mildly 
alkaline. The content of chert fragments in this horizon 
ranges from 50 to 85 percent. 


[van series 


The Ivan series consists of deep, well drained, 
moderately permeable soils on flood plains. These soils 
formed in calcareous, silty recent alluvium. Slopes range 
from 0 to 2 percent. 

Ivan soils are similar to Reading soils and commonly 
are adjacent to Chase and Reading soils. Reading soils 
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have an argillic horizon. They are on rarely flooded 
terraces above the Ivan soils. The somewhat poorly 
drained Chase soils are on low terraces and are farther 
from stream channels than the Ivan soils. Also, they 
have a more clayey subsoil. 

Typical pedon of Ivan silt loam, occasionally flooded, 
900 feet east and 2,600 feet north of the southwest 
corner of sec. 11, T. 26 5., R. 10 E. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; weak fine granular 
structure; very friable, hard; slight effervescence; 
mildly alkaline; clear smooth boundary. 

A—7 to 16 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; very friable, hard; few worm 
casts and pores; few lenses of yellowish brown 
(10YR 5/4) material; slight effervescence; 
moderately alkaline; gradual smooth boundary. 

AC—16 to 38 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10 YR 5/3) dry; weak fine 
subangular blocky structure; friable, hard; many 
pores; slight effervescence; moderately alkaline; 
gradual smooth boundary. 

C—38 to 60 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; weak fine subangular blocky 
structure; very friable, hard; many pores; slight 
effervescence; moderately alkaline. 


The solum ranges from 24 to 50 inches in thickness. 
The depth to lime ranges from 0 to 10 inches. The upper 
10 inches is mildly alkaline or moderately alkaline, and 
the rest of the profile is moderately alkaline. 

The A and AC horizons have hue of 10YR, value of 2 
or 3 (4 or 5 dry), and chroma of 1 to 3. They are 
dominantly silt loam, but the range includes silty clay 
loam. The C horizon has hue of 10YR or 7.5YR, value of 
3 to 5 (5 to 7 dry), and chroma of 2 or 3. It is dominantly 
loam, silt loam, or silty clay loam. In some pedons, 
however, it has strata containing more clay or more sand 
below a depth of 40 inches. 


Kenoma series 


The Kenoma series consists of deep, moderately well 
drained, very slowly permeable soils on uplands and high 
terraces. These soils formed in old alluvial sediments or 
in residuum of shale. Slopes range from 1 to 5 percent. 

Kenoma soils are similar to Dennis, Dwight, Labette, 
and Woodson soils and commonly are adjacent to 
Dennis, Labette, Olpe, and Woodson soils. Dennis and 
Labette soils have a BA horizon. Also, Labette soils are 
20 to 40 inches deep over bedrock. Dwight soils have a 
natric horizon. Olpe soils generally are more sloping than 
the Kenoma soils. The content of chert gravel in their 
subsoil is more than 35 percent. Woodson soils 
generally are less sloping than the Kenoma soils. Also, 
they have a grayer subsoil. 


Greenwood County, Kansas 


Typical pedon of Kenoma silt loam, 1 to 4 percent 
slopes, 2,150 feet south and 1,300 feet east of the 
northwest corner of sec. 9, T. 26 5., R. 13 E. 


A—0 to 11 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; gray 
coatings in the lower 3 inches; moderate fine 
granular structure; friable, hard; many fine roots; 
slightly acid; abrupt smooth boundary. 

Bt—11 to 26 inches; very dark brown (10YR 2/2) silty 
clay, dark grayish brown (10YR 4/2) dry; many fine 
distinct dark brown (7.5YR 3/2) mottles; moderate 
fine subangular blocky structure; very firm, extremely 
hard; common fine roots; slightly acid; gradual 
smooth boundary. 

BC—26 to 33 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; common fine faint very dark 
grayish brown (10YR 3/2) mottles; moderate fine 
subangular blocky structure; very firm, very hard; few 
fine roots; few fine black concretions; neutral; clear 
smooth boundary. 

C—33 to 60 inches; dark yellowish brown (10YR 4/6) 
and yellowish brown (10YR 5/4) silty clay loam, 
yellowish brown (10YR 5/6) and light yellowish 
brown (10YR 6/4) dry; few medium distinct yellowish 
red (5YR 4/6) mottles; weak fine blocky structure; 
firm, very hard; few black stains and streaks; few 
lime concretions; neutral. 


The thickness of the solum ranges from 30 to 60 
inches. In some pedons the content of waterworn chert 
gravel is as much as 20 percent. In a few pedons 
limestone or shale is at a depth of 40 to 60 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 to 3. It is dominantly silt loam 
but in some pedons is silty clay loam. It ranges from 
strongly acid to slightly acid. The boundary between the 
A and Bt horizons is abrupt or clear. The Bt horizon is 
silty clay or clay in which the content of clay is 40 to 60 
percent. It ranges from medium acid to mildly alkaline. In 
the upper part it has hue of 10YR or 7.5YR, value of 2 or 
3 (4 or 5 dry), and chroma of 2 or 3. In the lower part it 
has hue of 10YR or 7.5YR, value of 3 to 6 (4 to 7 dry), 
and chroma of 2 to 6. 


Labette series 


The Labette series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in residuum of interbedded limestone and clayey 
shale. Slopes range from 0 to 8 percent. 

Labette soils are similar to Kenoma and Martin soils 
and commonly are adjacent to Dwight, Florence, 
Kenoma, and Sogn soils. Kenoma soils lack a B1 
horizon and are more than 40 inches deep over bedrock. 
Martin soils also are more than 40 inches deep over 
bedrock. Their mollic epipedon is more than 20 inches 
thick. Dwight soils are on ridgetops and generally are 
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higher on the landscape than the Labette soils. Also, 
they have a thinner A horizon and have a natric horizon. 
Florence soils are on side slopes below the Labette 
soils. The content of chert fragments in their subsoil is 
more than 35 percent. Sogn soils are less than 20 
inches deep over limestone. They are lower on the 
landscape than the Labette soils. 

Typical pedon of Labette silty clay loam, 1 to 4 
percent slopes, 2,300 feet south and 100 feet west of 
the northeast corner of sec. 9, T. 23 S., R. 13 E. 


A—0 to 9 inches; very dark brown (10 YR 2/2) silty clay 
loam, very dark grayish brown (10YR 3/2) dry; 
strong fine and medium granular structure; friable, 
hard; many fine roots; slightly acid; clear smooth 
boundary. 

BA—9 to 14 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; few fine distinct 
yellowish red (5YR 5/8) mottles; strong fine granular 
structure; firm, very hard; many fine roots; slightly 
acid; gradual smooth boundary. 

Bt1—14 to 19 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; few fine distinct 
yellowish red (5YR 5/8) mottles; strong fine 
subangular blocky structure; firm, very hard; 
common fine roots; thin patchy clay films on faces 
of peds; few fine black concretions; slightly acid; 
gradual smooth boundary. 

Bt2—19 to 31 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (5YR 4/4) dry; moderate fine 
subangular blocky structure; very firm, extremely 
hard; common fine roots; thick continuous clay films 
on faces of peds; few fine black stains and 
concretions; neutral; abrupt wavy boundary. 

8-31 inches; hard limestone. 


The thickness of the solum, or the depth to limestone, 
ranges from 20 to 40 inches. The mollic epipedon 
ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 or 2. It is silty clay 
loam or silt loam. It is medium acid or slightly acid. The 
Bt horizon has hue of 7.5YR or 5YR, value of 3 to 5 (4 
to 6 dry), and chroma of 2 to 6. It ranges from slightly 
acid to mildly alkaline. It is silty clay loam or silty clay in 
which the content of clay is 35 to 50 percent. 


Martin series 


The Martin series consists of deep, moderately well 
drained, slowly permeable soils on uplands and foot 
slopes. These soils formed in residuum of clayey shale 
or in colluvium. Slopes range from 1 to 7 percent. 

Martin soils are similar to Eram, Labette, Woodson, 
and Zaar soils and commonly are adjacent to Clime, 
Eram, and Woodson soils. Eram and Labette soils are 20 
to 40 inches deep over bedrock. The nearly level 
Woodson soils are on uplands. Their content of clay 
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increases abruptly between the surface layer and the 
subsoil. Zaar soils do not have an argillic horizon. They 
are nearly level and are on foot slopes and high 
terraces. The calcareous Clime soils are 20 to 40 inches 
deep over shale and do not have an argillic horizon. 
They are on the upper side slopes. 

Typical pedon of Martin silty clay loam, 4 to 7 percent 
slopes, 400 feet east and 600 feet south of the 
northwest corner of sec. 5, T. 22 S., R. 10 E. 


A—0 to 11 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; strong fine and medium 
granular structure; firm, hard; many fine roots; 
slightly acid; gradual smooth boundary. 

BA—11 to 18 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; strong fine and medium 
subangular blocky structure; very firm, very hard; 
many fine roots; slightly acid; gradual smooth 
boundary. 

Bt—18 to 35 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; common fine faint olive 
brown (2.5Y 4/4) mottles; moderate fine subangular 
blocky structure; extremely firm, extremely hard; few 
fine roots; clay films on faces of peds; neutral; 
gradual smooth boundary. 

BC—35 to 52 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 5/1) dry; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; extremely firm, extremely hard; few 
fine roots; neutral; gradual smooth boundary. 

C—52 to 60 inches; dark brown (7.5YR 4/4) clay, brown 
(7.5 YR 5/4) dry; weak fine subangular blocky 
structure; extremely firm, extremely hard; few chert 
fragments less than one-half inch in size; mildly 
alkaline. 


The solum ranges from 40 to 60 inches in thickness. 
The depth to shale or clay beds is more than 40 inches. 
The mollic epipedon ranges from 24 to 36 inches in 
thickness. Some pedons have a few lime concretions in 
the lower part of the B horizon and in the C horizon. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. It is dominantly silty clay 
loam but in some pedons is silty clay. It is medium acid 
or slightly acid. The Bt horizon has hue of 10YR or 2.5Y, 
value of 2 to 4 (3 to 5 dry), and chroma of 1 or 2. It is 
medium acid to neutral. It is clay or silty clay in which the 
content of clay is 40 to 55 percent. 


Newtonia series 


The Newtonia series consists of deep, well drained, 
moderately permeable soils on old high terraces. These 
soils formed in loamy and clayey sediments. Slopes 
range from 0 to 2 percent. 

Newtonia soils are similar to Dennis and Reading soils 
and commonly are adjacent to those soils. The 
moderately well drained Dennis soils generally are more 
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sloping than the Newtonia soils. Also, they are more 
clayey in the upper part of the subsoil. Reading soils are 
on rarely flooded terraces. Their subsoil is not so red as 
that of the Newtonia soils. 

Typical pedon of Newtonia silt loam, O to 2 percent 
Slopes, 2,200 feet south and 150 feet west of the 
northeast corner of sec. 28, T. 25 S., R. 18 E. 


Ap 一 0 to 8 inches; dark brown (7.5 YR 3/2) silt loam, 
brown (10YR 4/3) dry; weak fine granular structure; 
very friable, slightly hard; few fine roots; slightly acid; 
clear smooth boundary. 

ል--6 to 12 inches; dark brown (7.5YR 3/2) silt loam, 
brown (7.5YR 4/2) dry; strong fine granular 
structure; very friable, hard; slightly acid; gradual 
smooth boundary. 

BA—12 to 18 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 5/4) dry; strong fine 
subangular blocky structure; firm, hard; slightly acid; 
gradual smooth boundary. 

Bt1—18 to 26 inches; reddish brown (SYR 4/4) silty clay 
loam, yellowish red (5YR 5/6) dry; few fine distinct 
brown (7.5YR 4/4) mottles; moderate fine 
subangular blocky structure; firm, very hard; few 
black stains; clay films on faces of peds; medium 
acid; gradual smooth boundary. 

Bt2—26 to 45 inches; dark red (2.5YR 3/6) silty clay 
loam, red (2.5YR 4/6) dry; few medium distinct 
brown (10 YR 4/3) mottles; moderate fine 
subangular blocky structure; very firm, very hard; few 
black stains; clay films on faces of peds; few 
pebbles less than 1 inch in size; strongly acid; 
gradual smooth boundary. 

Bt3—45 to 60 inches; yellowish red (5YR 4/6) silty clay, 
yellowish red (5YR 5/6) dry; weak fine subangular 
blocky structure; very firm, extremely hard; few black 
stains; medium acid. 


The solum is more than 60 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (4 or 5 dry), and chroma of 1 to 3. It is dominantly 
silt loam but in some pedons is silty clay loam. It is 
slightly acid or medium acid. The BA horizon has hue of 
7.5YR or 5YR, value of 3 or 4 (4 or 5 dry), and chroma 
of 2 to 4. It is silt loam or silty clay loam. It ranges from 
slightly acid to strongly acid. The Bt horizon has hue of 
5YR or 2.5YR, value of 3 or 4 (4 or 5 dry), and chroma 
of 3 to 6. It is silty clay loam in the upper part and silty 
clay loam or silty clay in the lower part. It is medium acid 
or strongly acid. 


Niotaze series 


The Niotaze series consists of moderately deep, 
somewhat poorly drained, slowly permeable soils on 
uplands. These soils formed in residuum of shale 
interbedded with sandstone. Slopes range from 3 to 35 
percent. 
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Niotaze soils are similar to Steedman soils and 
commonly are adjacent to Darnell and Steedman soils. 
Steedman soils lack an E horizon and are less acid than 
the Niotaze soils. Also, they generally are higher on the 
landscape. Darnell soils are less than 20 inches deep 
over sandstone. They are on ridgetops and side slopes 
above the Niotaze soils. 

Typical pedon of Niotaze loam, in an area of Niotaze- 
Darnell complex, O to 6 percent slopes, 1,300 feet north 
and 2,200 feet west of the southeast corner of sec. 3, T. 
28 S., R. 13 E. 


A—0 to 3 inches; dark brown (10YR 3/3) loam, brown 
(10YR 5/3) dry; moderate fine granular structure; 
very friable, hard; many fine roots; strongly acid; 
clear smooth boundary. 

E—3 to 9 inches; brown (7.5YR 4/2) loam, light brown 
(7.5 YR 6/3) dry; weak fine granular structure; very 
friable, hard; many fine pores; common fine roots; 
strongly acid; abrupt smooth boundary. 

2Bt—9 to 22 inches; dark reddish brown (BYR 3/3) clay, 
reddish brown (5YR 4/3) dry; dark reddish brown 
(2.5YR 3/4) in interior of peds; moderate fine and 
medium subangular blocky structure; very firm, 
extremely hard; thick continuous clay films on faces 
of peds; common fine roots; slightly acid; gradual 
smooth boundary. 

2BC—22 to 27 inches; dark reddish brown (5YR 3/4) 
silty clay, reddish brown (5YR 4/4) dry; few fine 
distinct grayish brown (10YR 5/2) mottles below a 
depth of 24 inches; moderate fine subangular blocky 
structure; very firm, extremely hard; thin patchy clay 
films on faces of peds; few fine roots; neutral; clear 
wavy boundary. 

2Cr—27 inches; clayey shale. 


The thickness of the solum, or the depth to shale, 
ranges from 20 to 40 inches. 

The A horizon has hue of 10YR, value of 2 to 4 (4 to 6 
dry), and chroma of 1 to 3. It is dominantly loam but in 
some pedons is fine sandy loam, silty loam, or the 
cobbly or stony analogs of those textures. It is medium 
acid or strongly acid. The E horizon has hue of 10YR or 
7.5 YR, value of to 6 (5 to 7 dry), and chroma of 2 or 3. 
Its texture and reaction are similar to those of the A 
horizon. The content of sandstone fragments in the A 
and E horizons is less than 35 percent. The Bt horizon 
has hue of 2.5YR to 2.5Y, value of 3 to 5 (4 to 6 dry), 
and chroma of 3 to 6. It ranges from slightly acid to very 
strongly acid. It is silty clay loam, silty clay, or clay. The 
content of clay in this horizon ranges from 35 to 55 
percent. 


Olpe series 


The Olpe series consists of deep, well drained, slowly 
permeable soils on uplands. These soils formed in old 
gravelly alluvium. Slopes range from 4 to 15 percent. 
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Olpe soils are similar to Florence soils and commonly 
are adjacent to Eram and Kenoma soils. Florence soils 
contain angular chert rocks and are 40 to 60 inches 
deep over limestone. Eram soils are 20 to 40 inches 
deep over shale and do not contain chert gravel. They 
generally are lower on the landscape than the Olpe soils. 
Kenoma soils generally are less sloping than the Olpe 
soils. The content of gravel in their subsoil is less than 
20 percent. 

Typical pedon of Olpe gravelly silt loam, 4 to 15 
percent slopes, 2,300 feet north and 150 feet east of the 
southwest corner of sec. 34, T. 22 S., R. 13 E. 


A—0 to 13 inches; dark brown (7.5YR 3/2) gravelly silt 
loam, dark brown (7.5YR 4/2) dry; strong fine 
granular structure; friable, hard; common fine roots; 
about 15 percent rounded chert gravel; slightly acid; 
clear wavy boundary. 

BA—13 to 19 inches; dark brown (7.5YR 3/2) very 
gravelly silty clay loam, dark brown (7.5YR 4/2) dry; 
strong fine granular structure; firm, hard; few fine 
roots; about 85 percent rounded chert gravel; 
slightly acid; gradual smooth boundary. 

Bt1—19 to 32 inches; reddish brown (5YR 4/4) very 
gravelly silty clay, reddish brown (5YR 5/4) dry; 
strong fine subangular blocky structure; very firm, 
extremely hard; few fine roots; about 85 percent 
rounded chert gravel; clay films on faces of peds; 
medium acid; gradual smooth boundary. 

812-32 to 50 inches; dark red (2.5 YR 3/6) very gravelly 
clay, red (2.5YR 4/6) dry; moderate fine subangular 
blocky structure; very firm, extremely hard; few fine 
roots; about 80 percent rounded chert gravel; clay 
films on faces of peds; slightly acid; gradual smooth 
boundary. 

Bt3 一 50 to 60 inches; dark red (2.5 YR 3/6) gravelly clay, 
red (2.5YR 4/6) dry; common medium distinct dark 
yellowish brown (10 YR 4/4) mottles; strong medium 
blocky structure; very firm, extremely hard; clay films 
on faces of peds; few fine black stains; few fine 
roots; about 40 percent rounded chert gravel; 
slightly acid. 


The solum is more than 60 inches thick. The mollic 
epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 to 3. It is dominantly 
gravelly silt loam but in some pedons is silt loam. It is 
strongly acid to slightly acid. The Bt horizon has hue of 
2.5YR, 5YR, or 7.5YR, value of 3 or 4 (4 or 5 dry), and 
chroma of 4 to 6. It is medium acid to neutral. It is very 
gravelly silty clay or very gravelly clay in the upper part 
and very gravelly silty clay, gravelly silty clay, very 
gravelly clay, or gravelly clay in the lower part. The 
content of gravel ranges from 50 to 90 percent in the 
upper part and from 35 to 75 percent in the lower part. 
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Osage series 


The Osage series consists of deep, poorly drained, 
very slowly permeable soils on flood plains. These soils 
formed in a thick layer of clayey alluvium. Slopes are 0 
to 1 percent. 

Osage soils are similar to Chase and Zaar soils and 
commonly are adjacent to Chase and lvan soils. Chase 
soils are on low terraces. Their surface layer is less 
clayey than that of the Osage soils. The calcareous Ivan 
soils are closer to stream channels than the Osage soils. 
Also, they have a less clayey subsoil. The somewhat 
poorly drained Zaar soils are on uplands. 

Typical pedon of Osage silty clay, 1,200 feet north and 
50 feet west of the southeast corner of sec. 28, T. 25 S., 
R. 13 E. 


Ap—0 to 8 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; weak medium granular structure; 
very firm, extremely hard; neutral; clear smooth 
boundary. 

A—8 to 14 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate medium granular 
structure; very firm, extremely hard; neutral; gradual 
smooth boundary. 

Bw 一 14 to 35 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; moderate fine 
subangular blocky structure; extremely firm, 
extremely hard; few fine gypsum crystals in the 
lower part; mildly alkaline; gradual smooth boundary. 

BC—35 to 53 inches; mixed very dark grayish brown 
(2.5Y 3/2) and very dark gray (10YR 3/1) silty clay, 
dark grayish brown (2.5Y 4/2) and dark gray (10YR 
4/1) dry; few fine faint brown (10YR 4/3) mottles; 
moderate fine blocky structure; extremely firm, 
extremely hard; few lime accumulations and gypsum 
crystals; mildly alkaline; diffuse smooth boundary. 

C—53 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay, grayish brown (2.5Y 5/2) dry; common medium 
distinct light olive brown (2.5Y 5/6) mottles; weak 
fine blocky structure; extremely firm, extremely hard; 
common fine and medium lime accumulations and 
concretions, which increase in number with 
increasing depth; mildly alkaline; slight 
effervescence. 


The solum is more than 40 inches thick. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 or 4 dry), and chroma of 1 or 2. It is dominantly silty 
clay but in some pedons is silty clay loam. It ranges from 
strongly acid to neutral. The Bw horizon has hue of 
10YR or 2.5Y, value of 3 (4 dry), and chroma of less 
than 2. It ranges from medium acid to mildly alkaline. 


Reading series 


The Reading series consists of deep, well drained, 
moderately slowly permeable soils on terraces. These 


Soil survey 


soils formed in silty alluvium. Slopes range from 0 to 2 
percent. 


Reading soils are similar to Ivan and Newtonia soils 
and commonly are adjacent to Chase and lvan soils. The 
calcareous Ivan soils do not have an argillic horizon. 
They are on flood plains. Newtonia soils are redder than 
the Reading soils. The somewhat poorly drained Chase 
soils are on low terraces. Their subsoil is more clayey 
than that of the Reading soils. 


Typical pedon of Reading silt loam, 2,200 feet south 
and 600 feet west of the northeast corner of sec. 11, T. 
22 S., R. 11 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
fine granular structure; friable, slightly hard; few fine 
roots; common fine pores; slightly acid; clear 
smooth boundary. 

A—8 to 13 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
and medium granular structure; friable, hard; few fine 
roots; slightly acid; gradual smooth boundary. 

BA—13 to 18 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; strong fine subangular blocky structure; firm, 
hard; slightly acid; gradual smooth boundary. 

Bt1—18 to 30 inches; dark brown (10YR 3/3) silty clay 
loam, dark brown (10YR 4/3) dry; strong fine and 
medium subangular blocky structure; firm, very hard; 
few fine pores; thin clay films on faces of most 
peds; slightly acid; gradual smooth boundary. 

Bt2—30 to 44 inches; dark brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; firm, hard; 
common fine pores; clay films on faces of peds; 
slightly acid; gradual smooth boundary. 

C—44 to 60 inches; dark yellowish brown (10YR 4/4) 
Silty clay loam, yellowish brown (10YR 5/4) dry; few 
fine faint yellowish brown (10YR 5/6) mottles; 
massive; firm, very hard; few threads of lime; 
neutral. 


The thickness of the solum ranges from 40 to 60 
inches. The mollic epipedon is more than 24 inches 
thick. 


The A horizon has hue of 10۷8, value of 2 or 3 (3 to 5 
dry), and chroma of 1 to 3. It is dominantly silt loam but 
in some pedons is silty clay loam. It is medium acid or 
slightly acid. The Bt horizon has hue of 10YR or 7.5YR, 
value of 2 to 4 (3 to 5 dry), and chroma of 2 to 4. It is 
medium acid or slightly acid. The C horizon has hue of 
10YR or 7.5YR, value of 4 or 5 (5 or 6 dry), and chroma 
of 2 to 4. It is silty clay loam or silty clay. It ranges from 
slightly acid to mildly alkaline. 
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Sogn series more than 10 inches in size on less than 3 percent 


۲ . of the surface; strongly acid; clear wavy boundary. 
The Sogn series consists of shallow and very shallow, 


somewhat excessively drained, moderately permeable 
soils on uplands. These soils formed in residuum of 
limestone (fig. 18). Slopes range from 0 to 20 percent. 

Sogn soils are similar to Darnell soils and commonly 
are adjacent to Clime, Eram, and Labette soils. Darnell 
soils are more sandy throughout than the Sogn soils. 
The calcareous Clime soils and the moderately well 
drained Eram soils are 20 to 40 inches deep over shale. 
They generally are lower on the landscape than the 
Sogn soils. Labette soils are 20 to 40 inches deep over 
limestone. They generally are higher on the landscape 
than the Sogn soils. 

Typical pedon of Sogn silty clay loam, in an area of 
Clime-Sogn complex, 5 to 20 percent slopes, 1,200 feet 
east and 50 feet south of the northwest corner of sec. 
10, T. 24 S, R. 8 E. 


A—0 to 7 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; strong fine granular 
structure; friable, slightly hard; many fine roots; 
some limestone fragments; mildly alkaline; abrupt 
wavy boundary. 

R—7 inches; platy limestone that has a few crevices. 
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The thickness of the solum, or the depth to limestone, 
ranges from 4 to 20 inches. 

The A horizon has hue of 10YR cr 7.5YR, value of 2 
or 3 (3 to 5 dry), and chroma of 1 to 3. It ranges from 
slightly acid to moderately alkaline. 


Steedman series 


The Steedman series consists of moderately deep, 
moderately well drained, slowly permeable soils on 
uplands. These soils formed in material weathered from 
shale. Slopes range from 3 to 12 percent. 

Steedman soils are similar to Eram and Niotaze soils 
and commonly are adjacent to Eram and Kenoma soils. 
Eram soils have a mollic epipedon. Niotaze soils have an 
E horizon and are more acid than the Steedman soils. 
Also, they generally are lower on the landscape. 
Kenoma soils are more than 40 inches deep over shale 
and have a mollic epipedon. They are on broad 
ridgetops above the Steedman soils. 

Typical pedon of Steedman stony loam, 3 to 12 
percent slopes (fig. 19), 400 feet west and 200 feet 
north of the southeast corner of sec. 20, T. 27 S., R. 13 
E. 

ል--0 to 8 inches; very dark grayish brown (10YR 3/2) 
stony loam, dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; very friable, slightly 
hard; many fine roots; about 10 percent sandstone Figure 18.—Profile of Sogn silty clay loam. The depth to 
fragments as much as 3 inches in size and a few as limestone is about 9 inches. Depth is marked 
much as 6 inches in size; angular sandstone rocks in feet. 
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Figure 19.—Profile of Steedman stony loam. The arrow 
indicates the bottom of the stony surface 
layer. Depth is marked in feet. 


Bt1—8 to 19 inches; reddish brown (5YR 4/4) silty clay, 
reddish brown (5YR 5/4) dry; common medium 
distinct brown (10YR 4/3) mottles; moderate fine 
subangular blocky structure; very firm, extremely 
hard; clay films on faces of peds; common fine 
roots; slightly acid; gradual smooth boundary. 


Soil survey 


Bt2—19 to 30 inches; dark yellowish brown (10YR 4/6) 
silty clay, yellowish brown (10YR 5/6) dry; many 
medium distinct dark gray (10YR 4/1) mottles; 
moderate fine subangular blocky structure; very firm, 
extremely hard; few fine roots; clay films on faces of 
peds; a few small fragments of weathered shale; 
slightly acid; gradual wavy boundary. 

Cr—30 inches; clayey shale. 


The thickness of the solum ranges from 20 to 40 
inches. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
or 4, and chroma of 1 to 3. It ranges from slightly acid to 
strongly acid. It is loam, silt loam, or the stony analogs of 
those textures. In this horizon the content of rock 
fragments more than 3 inches in size ranges from O to 
50 percent. The Bt horizon has hue of 5YR to 10YR and 
value of 4 or 5 (5 or 6 dry). It has chroma of 2 to 4 in the 
upper part and chroma of 2 to 6 in the lower part. It is 
silty clay or clay. It ranges from slightly acid to 
moderately alkaline. 


Woodson series 


The Woodson series consists of deep, somewhat 
poorly drained, very slowly permeable soils on uplands. 
These soils formed in clayey sediments. Slopes range 
from 0 to 2 percent. 

Woodson soils are similar to Dwight, Kenoma, Martin, 
and Zaar soils and commonly are adjacerit to Kenoma 
and Martin soils. Dwight soils have a natric horizon. 
Kenoma soils are on ridgetops and generally are more 
sloping than the Woodson soils. Also, they have a 
browner subsoil. Martin soils have a BA horizon. They 
are on the lower side slopes. Zaar soils do not have an 
argillic horizon. Their surface layer is more clayey than 
that of the Woodson soils. 

Typical pedon of Woodson silt loam, 0 to 2 percent 
slopes, 2,600 feet south and 50 feet west of the 
northeast corner of sec. 17, T. 25 S., R. 11 E. 


Ap 一 0 to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
friable, very hard; many fine roots; slightly acid; clear 
smooth boundary. 

Bt1—7 to 16 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate fine subangular 
blocky structure; very firm, extremely hard; thin 
patchy clay films on faces of most peds; common 
fine roots; neutral; gradual smooth boundary. 

Bt2—16 to 32 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; few fine distinct strong 
brown (7.5YR 5/6) mottles; moderate fine blocky 
structure; extremely firm, extremely hard; few fine 
roots; thick continuous clay films on faces of most 
peds; neutral; gradual smooth boundary. 
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BC—32 to 40 inches; dark grayish brown (2.5Y 4/2) 
clay, grayish brown (2.5Y 5/2) dry; few black (10YR 
2/1) streaks; few fine distinct strong brown (7.5YR 
5/6) mottles; weak fine blocky structure; extremely 
firm, extremely hard; few lime concretions; thick 
continuous clay films on faces of most peds; mildly 
alkaline; gradual smooth boundary. 

C—40 to 60 inches; grayish brown (10 YR 5/2) silty clay 
loam, light brownish gray (10YR 6/2) dry; many 
medium dark yellowish brown (10YR 4/6) mottles; 
massive; extremely firm, extremely hard; few lime 
concretions and accumulations; mildly alkaline. 


The thickness of the solum ranges from 30 to 55 
inches. 

The A horizon has hue of 10YH, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or less. It is dominantly silt loam 
but in some pedons is silty clay loam. It is medium acid 
or slightly acid. The Bt horizon has hue of 10YR or 2.5Y, 
value of 2 to 4 (3 to 6 dry), and chroma of 1. It is silty 
clay or clay. It ranges from medium acid to neutral. 


Zaar series 


The Zaar series consists of deep, somewhat poorly 
drained, very slowly permeable soils on uplands. These 
soils formed in clayey residuum of shale. Slopes range 
from O to 2 percent. 

Zaar soils are similar to Martin, Osage, and Woodson 
soils and commonly are adjacent to Martin and Reading 
soils. The moderately well drained Martin soils generally 
are more sloping than the Zaar soils. They have an 
argillic horizon. The poorly drained Osage soils are on 
flood plains. The surface layer of Woodson soils is less 
clayey than that of the Zaar soils. The well drained 
Reading soils are on rarely flooded terraces. They are 
less clayey than the Zaar soils and have an argillic 
horizon. 

Typical pedon of Zaar silty clay, O to 2 percent slopes, 
2,050 feet north and 100 feet west of the southeast 
corner of sec. 34, T. 24 S, R. 9 E. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; moderate fine granular 
structure in the upper 3 inches and moderate 
medium blocky structure in the lower 4 inches; very 
firm, extremely hard; common fine roots; slightly 
acid; clear smooth boundary. 
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A—7 to 13 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; strong fine granular structure; 
very firm, extremely hard; few fine roots; slightly 
acid; gradual smooth boundary. 


Bw1 一 13 to 23 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; few fine faint dark grayish 
brown (2.5Y 4/2) and few fine distinct strong brown 
(7.5YR 5/6) mottles; moderate fine subangular 
blocky structure; extremely firm, extremely hard; few 
fine roots; neutral; gradual smooth boundary. 


Bw2—23 to 30 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; many fine distinct 
olive brown (2.5Y 4/4) mottles; few cracks filled with 
black (10YR 2/1) material; moderate fine subangular 
blocky structure; extremely firm, extremely hard; few 
fine roots; few black concretions; mildly alkaline; 
gradual smooth boundary. 


Bw3—30 to 38 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; few fine faint dark grayish 
brown (10YR 4/2) mottles; weak fine subangular 
blocky structure; extremely firm, extremely hard; 
mildly alkaline; gradual smooth boundary. 


BC—38 to 53 inches; mixed dark gray (10YR 4/1) and 
brown (10YR 4/3) silty clay, gray (10YR 5/1) and 
brown (10YR 5/3) dry; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine 
subangular blocky structure; very firm, extremely 
hard; moderately alkaline; gradual smooth boundary. 


C—53 to 60 inches; mixed dark grayish brown (10YR 
4/2) and yellowish brown (10 YR 5/6) silty clay, 
grayish brown (10YR 5/2) and brownish yellow 
(10YR 6/6) dry; weak fine subangular blocky 
structure; very firm, extremely hard; moderately 
alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to lime is more than 50 inches. All 
horizons are silty clay or clay. 


The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or'2. It is medium acid or slightly 
acid. The Bw horizon has hue of 10YR or 2.5Y, value of 
2 to 4 (3 to 5 dry), and chroma of 1 to 3 in the upper 
part and hue of 10YR or 2.5Y, value of 3 to 5 (4 to 6 
dry), and chroma of 2 to 4 in the lower part. It is neutral 
or mildly alkaline. In some pedons it has slickensides. 


formation of the soils 
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Soil forms through processes that act on deposited or 
accumulated geologic material. The characteristics of a 
soil at any given point are determined by the interaction 
of five factors of soil formation. These factors are the 
physical and mineralogical composition of the parent 
material, the climate under which the soil material has 
accumulated and existed since accumulation, the plant 
and animal life on and in the soil, the relief, and the 
length of time that the processes of soil formation have 
acted on the parent material. Each of these factors 
influences the formation of every soil, and each modifies 
the effects of the other four. The effects of the individual 
factors vary from place to place. The interaction among 
the factors is more complex for some soils than for 
others. 

The paragraphs that follow describe the effects of the 
factors of soil formation on the soils in Greenwood 
County. 


parent material 


Parent material is the unconsolidated material in which 
Soils form. it either is material weathered from rocks 
through freezing and thawing, abrasion, or chemical 
processes or is weathered material deposited by wind or 
water. It affects texture, structure, color, natural fertility, 
and many other soil properties. Soils differ partly 
because of the various kinds of parent material. The 
texture greatly affects soil formation through its effect on 
the rate at which water and air move downward through 
the soil. The composition of the parent material largely 
determines the mineralogical composition of the soil and 
thus its natural fertility. 

The soils in Greenwood County generally formed in 
material weathered from limestone or shale. Most of 
those in the western third of the county formed in 
material weathered from Lower Permian rocks. Some of 
those in the eastern two-thirds formed in material 
weathered from Upper Pennsylvanian rocks. Other kinds 
of parent material in the county are residuum of 
sandstone, alluvial sediments, and eolian and colluvial 
sediments. 

Clime, Dennis, Eram, Martin, Steedman, and Zaar soils 
formed in material weathered from shale. Sogn soils 
formed in material weathered from limestone, and 
Florence soils formed in residuum of cherty limestone. 
Darnell soils formed in material weathered from 
sandstone. 


Alluvium is material deposited by streams. The alluvial 
soils in the county formed in either recent or old 
alluvium. The recent alluvium is in the stream valleys. 
Chase, Ivan, Osage, and Reading soils formed in this 
material. The old alluvium is on what are now the 
uplands. Olpe soils and some of the Kenoma soils 
formed in this material. 

Some of the soils formed in material derived from 
more than one source. The lower part of the Niotaze 
soils, for example, formed in material weathered from 
shale, but in many areas the upper part apparently 
formed in material weathered from sandstone. The upper 
part of Kenoma, Newtonia, and Woodson soils is 
somewhat influenced by eolian sediments. In some 
areas Dennis and Martin soils formed in colluvium. 


climate 


Climate is an active factor of soil formation. It directly 
affects soil formation by weathering the parent material. 
It indirectly affects soil formation through its effect on 
plant and animal life. 

The climate of Greenwood County is continental. It is 
characterized by intermittent dry and moist periods, 
which can last for less than a year or for several years. 
The soil material dries to varying depths during dry 
periods. It slowly regains moisture during wet periods 
and can become so saturated that excess moisture 
penetrates the substratum. As a result of the wetting and 
drying, some of the basic nutrients, and even clay 
particles, have been leached from the upper horizons of 
some soils. 


plant and animal life 


Plants generally affect the content of nutrients and of 
organic matter in the soil and the color of the surface 
layer. Bacteria and fungi help to decompose the plants, 
thus releasing plant nutrients. Earthworms, cicadas, and 
burrowing animals help to keep the soil open and 
porous. 

The mid and tall prairie grasses have greatly affected 
soil formation in Greenwood County. As a result of the 
grasses, the upper part of a typical soil in the county is 
dark and is high in content of organic matter. In many 
areas the next part is slightly finer textured and 
somewhat lighter colored than the layer above. The 
underlying parent material generally is light colored. 
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Some of the soils in the southern part of the county 
formed in areas forested with oak. These soils lack the 
thick, dark surface layer characteristic of the soils that 
formed under prairie grasses. Also, they are more acid. 


relief 


Relief affects soil formation through its effect on 
drainage, runoff, plant cover, and soil temperature. Most 
important is the effect that it has on the movement of 
water on the surface and into the soil. 


Runoff is more rapid on the steeper upland soils than 
on the less sloping soils. As a result, less water 
penetrates the surface and erosion is more extensive. 
Relief has retarded the formation of Clime soils, which 
formed in old parent material. Runoff is rapid on these 
moderately sloping to moderately steep soils. As a 
result, much of the soil material is removed as soon as 
the soil forms. In contrast, the nearly level and gently 


sloping soils in the county generally have distinct 
horizons. 


time 


The length of time that the soil material has been 
subject to the processes of soil formation commonly is 
reflected in the degree of profile development. Soils 
without distinct horizons are considered young, whereas 
those with distinct horizons are considered old or 
mature. 

The soils in Greenwood County range from immature 
to mature. Ivan and other young soils are on bottom land 
that is subject to stream overflow. They receive new 
sediments with each flood. They have been in place long 
enough for the formation of a thick, dark surface layer, 
but little or no clay has moved downward through the 
profile. In contrast, the mature Kenoma and Woodson 
soils have very distinct horizons. Much of the clay has 
been translocated to the subsoil. Thousands of years 
were needed for the formation of these mature soils. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soi! is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Bedding. Draining the soil through a series of broad 
beds made by plowing, grading, or otherwise 
elevating the surface of a flat field. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 


Calcareous soll. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeabie soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Concretlons. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
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Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft. - When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Weil drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained. —Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained —Water is removed so slowly that 
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either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained. —Water is removed from the 
Soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 


O horizon.—An organic layer of fresh and decaying 
plant residue. 


A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 


E horizon.—The mineral horizon below an O or A 
horizon and above a B horizon. The E horizon is 
characterized by a loss of some combination of 
silicate clay, iron, and aluminum and by a remaining 
concentration of sand and silt particles of quartz or 
other resistant minerals. 


B horizon.—The mineral horizon below an A, E, or O 
horizon. The B horizon is in part a layer of transition 
from the overlying A to the underlying C horizon. 
The B horizon also has distinctive characteristics 
such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) prismatic or 
angular or subangular blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. The combined A, E, and B 
horizons are generally called the solum. If a soil 
does not have a B horizon, the A horizon alone is 
the solum. 


C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A, E, or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 


A layer.—Hard bedrock beneath the soil. The 
bedrock commonly underlies a C horizon but can be 
directly below an A or a B horizon. 


Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
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having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 


Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 


Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 


infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 


Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 


Less than: ገነት ማገ ite eh very low 
0.2 to 0.4........ M [OW 
0.4 to 0.75...... .moderately low 
0,78 16 EE moderate 
1.25 to 1.75... moderately high 
1.75 10.2.5... eo secedere high 
More than 2.5............,., یی‎ very high 


invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 


Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 


Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 


Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 
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Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biologica! properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—/ine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Neutral soil. A soi! having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. [ts area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeabllity. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very: SOW less than 0.06 inch 
O 0 000 0.06 to 0.20 inch 
Moderately slow....................................... 0.2 to 0.6 inch 
Moderate............. ... 0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid شوه‎ nun us ያንንን aaa Q 6.0 to 20 inches 


Very rapid... more than 20 inches 
Phase, soll. A subdivision of a soil series based on 


features that affect its use and management. For 
example, slope, stoniness, and thickness. 


Soil survey 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 
Plasticity Index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 
Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 
Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 
Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 
Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 
Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 
Reaction, soll. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid............................ …below 4.5 
Very strongly acid. 4.5 to 5.0 
Strongly acid.… 5.1 to 5.5 
Medium acid. 5.6 to 6.0 
Slightly acid.. 6.1 to 6.5 
Neutral...... 6.6 to 7.3 
Mildly alka 7.4 to 7.8 
Moderately alka 7.9 to 8.4 
Strongly alkaline... ....8.5 to 8.0 
Very strongly alkal .1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered minera! material that 
accumulated as consolidated rock disintegrated in 
place. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 
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Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
Soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 


75 


Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 


Slow intake (in tables). The slow movement of water 
into the soil. 


Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 


Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium absorption ratio (SAR) of a saturation 
extract, or the ratio of Na! to Call + Mgll. The 
degrees of sodicity are— 


SAR 
Slight سو 1 1 1 تیگ موی‎ less than 1 
Moderate.…..….…......................... ias 13-30:1 


more than 30:1 


Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soll separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse sand... 2.0 to 1.0 
Coarse sand... 1.0 to 0.5 
Medium sand.. 0.5 to 0.25 
Fine sand........ .0.25 to 0.10 
Very fine sand... 0.10 to 0.05 
Mii tt 0.05 to 0.002 
Clay e Oss than 0.002 


horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 


Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 


Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 
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Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 


Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the "Ap horizon.” 

Surface soll. The A, E, AB, and EB horizons. Includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 


Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 

particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoll. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1954-76 at Eureka, Kansas] 


Precipitation 


Temperature 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


| Temperature 
1 
1 
Probability | 240 F 289 F 320 F 
or lower or lower or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- April 

2 years in 10 
later than-- April 

5 years in 10 


later than-- March 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- October 
2 years in 10 
earlier than-- October 
5 years in 10 
earlier than-- 


November 


TABLE 3.--GROWING SEASON 


26 


24 


28 


7 


October 


October 


Length of growing season if 
daily minimum temperature is-- 


Probability Higher i Higher | Higher 
than t than | than 
249 F H 289 F | 329 F 
| Days | Days |. Days 
i i 
9 years in 10 } 205 | 169 ' 169 
i i i 
8 years in 10 į 212 i 196 ۱ 176 
{ i | 
5 years in 10 | 226 i 210 H 190 
i | | 
2 years in 10 | 240 | 223 1 204 
| | i 
1 year in 10 | 247 | 230 1 212 
i i | 


29 


24 


14 


21 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name Percent 


4 
| 
| 
| 
1 
| 
| 
| 
| 


| 
| 
1 
| 
At Aquents, f]1OOd@6d-= ニ ニニ ニニ ーーーーーー ニ ーーー ニー ニー ニー ニーー ニ ニニ ニニ ニー ニー ニー ニー ニーー ニ ーー ニー ニー ニー ニー ニー ニー ニー ニー ニー ニー ニニ ーーー ニニ ニー ニニ ーー | 200 | * 
Ca Chase silty clay loam-------------------------2-2-2-2-2-2--2----- -j 10,500 | 1.4 
Ce Clime stony silty clay loam, 20 to 30 percent slopes------------ -| 10,400 | 1.4 
Cm Clime silty clay, 3 to 7 percent slopes------------------- «| 12,800 ! 1.1 
Cs {Clime-Sogn complex, 5 to 20 percent slopes------------------------------------- -| 198,200 | 26.9 
De ¡Dennis silt loam, 1 to 4 percent slopes------------------- -| 21,000 | 2.8 
Dn {Dennis silt loam, H to 7 percent slopes----------------- mm -j 9,200 | 1.2 
Ds ¡Dennis silty clay loam, 2 to 6 percent slopes, eroded----- -| 990 | 0.1 
Dw ¡Dwight silt loam, O to 2 percent slopes------------------- -i 4,350 | 0.6 
Eb IEram silty clay loam, 1 to 4 percent slopes--------------- -! 21,250 | 2.9 
Ec lEram silty clay loam, Y to 7 percent slopes-------- ------- -| 38,000 | 5.2 
Eh IEram silty clay loam, 3 to 7 percent slopes, eroded------- -| 1,950 | 0.3 
Ft |Florence-Labette complex, 2 to 12 percent slopes---------- = | 18 ,800 | 2.6 
Ic {Ivan silt loam, channeled----------------------- -| 15,100 | 2.1 
If {Ivan silt loam, occasionally flooded--- -| 19,100 | 2.6 
Ka ¡Kenoma silt loam, 1 to H percent slopes------------------- -| 57,500 | 1.8 
Ke IKenoma silty clay loam, 2 to 5 percent slopes, eroded----- -i 550 i 0.1 
La ILabette silty clay loam, 1 to 4 percent slopes--------- ei 32,500 i 4.4 
Ld ILabette-Dwight complex, 0 to 3 percent slopes------------- 3 31,500 | 4.3 
Ls ILabette-Sogn silty clay loams, 0 to 8 percent slopes--- -| 43,400 | 5.9 
Ma ¡Martin silty clay loam, 1 to Y percent slopes---------- -i 26,200 | 3.6 
Mb {Martin silty clay loam, 4 to 7 percent slopes--- -| 18,800 į 2.6 
Me ¡Martin silty clay, 3 to 7 percent slopes, eroded------ - 1,400 | 0.2 
Na INewtonia silt loam, O to 2 percent slopes----------------- “= 730 | 0.1 
Nd \Niotaze-Darnell complex, O to 6 percent slopes------------ --| 2,200 | 0.3 
Nz INiotaze-Darnell complexi 6 to 35 percent slopes-- --| 3,800 | 0.5 
Od 1011 ህ8863 8በ13መ. መመመ መመመመመወመመወመመመ-ጠመ ወመ መመመ መጭመመመመወ መመመ ወ ወመመ መመመ መመ መመ መመ መወ | 350 ! * 
Op ¡Olpe gravelly silt loam, 4 to 15 percent slopes-- | 8,850 | 1.2 
Os {Osage silty clây-----------—-- መመ መመ መመመ መመመ 850 | 0.1 
Pt IPits, guarries---- 270 | * 
Re ¡Reading silt loam------------ | 36,180 | 5.0 
St ISteedman stony loam, 3 to 12 percent slopes--------------------------- | 47,300 | 6.4 
Wo ¡Woodson silt loam, 0 to 2 percent slopes------ | 35,500 | 4.8 
Za !Zaar silty clay, 0 to 2 percent 530968 < መመ -መ-“መመሓሥመመመመመመጠመመመመመ ሠወመመመመመ-ዴ-መ--- | 1,880 | 0.3 
| Water (greater than 40 acres) መመመመመመመመመመመዴመሩመመሩመሩመ--መ-መሩ----------------- መ= መመመመሙመ- | 4,400 i 0.6 
na AU هر ار‎ ۰ ۸ SF Al NE DL [anno 
| | 100.0 
| 


TO や ボー ニュ ご ニコ ニニ ニニ ニジニ コー ュ ニー ここ ここ ここ こら ご ニュ ニニ ニニ ニコ ニニ ニニ ニニ ニー こ ここ < で ここ ご ここ ーー ご スコ ご ここ ここ ここ ここ 5 136,000 
1 
| 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Only arable soils are listed. 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown 


[Yields are those that can be expected under a high level of management. 
on the soil] 


د سيج سه 
' 1 
٦ 4‏ 
4 1 


5011 name and 


Alfalfa hay Tall fescue 


| Winter wheat | Soybeans 
| ' 
| ? 
1 1 
0 『 
1 1 
1 t 
1 [| 
1 1 
t 1 
1 ' 
t 1 
t 1 
1 1 
' ' 
1 1 
+ 4 
0 1 
ቶ | 
۱ 0 
0 1 
1 1 
' | 
0 1 
1 | 
L 1 
4 | 
1 i 
| 4 
' 0 


Grain sorghum 


map symbol 


AUM* 


Ton 


Bu 


Bu 


8.0 


5.0 


46 


(â 


Chase 


4,5 


30 


(m--- ወመ መመመመመመወመመመመመመመመመመ 


Clime 


41 


De---------------22-2----2-- 


Dennis 


38 


HN ا‎ 


o صا‎ un 

= zr m 

© e um o 

m ፦ m e 
3 
m 


Dennis 


o ها‎ o uy o o o uw e m e كا‎ o o wn 
. . » ・ ۰ > ۰ ۰ 3 ۰ ۰ . 
in m in r = co لو‎ m wn a o un n ፦ ኣርን 
un In e ما‎ o ita) ما لہ‎ o wn ها‎ N o un ضا‎ 
m کی‎ m یہ‎ “a un m CM m إلى‎ m m N a N 
o L] un eo bm زو‎ co e wn e ہا‎ o m un l'a) 
ند‎ LU e 一 اس‎ m a ba م إلى ناد‎ m لہ‎ m یہ‎ 
۱ 
ርግ pe e eo e “o o = eo "m bond co m ኣርን <> 
m CN e a N = m m m m Mm m m = e 
o o o un um e o یہ ها‎ o ما‎ o e e o 
wo = كا‎ a m o ~ wn ኣን un pe ፦ `D o bd 
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1፦4 ' c ' ' ' Li LE te 12 1» ۱ +4 LE ۱ 4 ro o 
bc t ۵ me "E re c O to to to ۱ دب‎ bo» ۱ دب‎ be 1 og 
4c ۶ ہب‎ O c ba ۱ 0 tc te 12 ta to ta te 43 LU 
10 13 bon 4 ዬ. bc "> 10 to ro ro ۲ ۲ 8 0 ۱ 0 10 1,0 
oo za ati Qui ፎጩ koden LES ox دو‎ o. OE LE oz G = no 
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See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


. 2 as 2 a 72520 زر‎ ee Lu a 2— 1: جه‎ 
{ 


Soil name and 


| | | | 
map symbol | Grain sorghum | Winter wheat ! Soybeans | Alfalfa hay | Tall fescue 
1 
1 
Bu Bu | Bu Ton [ ۴ 
i | i i 
Ta Í cs i 90 i 48 | 35 | 5.5 | 7.5 
Reading I ! | | | 
4 í ' 
し [エス エス スズ エエ エエ イエ エズ エエ エエ イエ テマ エマ コ | 72 | 36 i 28 | 3.3 | 5.0 
Woodson | | | | | 
t i 
T | 68 | 36 i 28 i 3.3 | 5.5 
Zaar | | i | | 
1 


* Animal-unit-month: The amount of forage or feed reguired to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for 30 days. 


Greenwood County, Kansas 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


| | Total production | 
' 


Soil name and 
map symbol 


Range 


site name 


| | | 
| ¡Kind of year | 
| | weight | 
| i ] 
' ' ' 
0 ۱ 


I 
Loamy Lowland---------- >------ {Favorable 


(â ! 
Chase I ¡Normal 
| {Unfavorable 
4 1 
| ۱ 
| | 
Ce，Cm------------- ILimy Upland------------------- iFavorable 
Clime | iNormal 
i {Unfavorable 
| | 
| | 
| | 
| | 
Cs*: | { 
1.19 “መመመመመመመመመወመመሙ {Limy Upland------------------- {Favorable 
| {Normal 
i {Unfavorable 
11 1 
i J 
! | 
i i 
i | 
Sogne------------- [Shallow Limy------------------ (Favorable 
i {Normal 
| ¡Unfavorable 
| | 
| i 
| | 
| i 
| | 
De, Dn, Ds-------- -|Loamy Upland------------------ iFavorable 
Dennis | {Normal 
1 {Unfavorable 
' ' 
| | 
DW- = ニニ ニー ニー ニー ニー ニーーーーー (Claypan--->>>>>>>>>>>>>------- |Favorable 
Dwight i ¡Normal 
| {Unfavorable 
i i 
i | 
i ! 
| | 
i | 
| | 
Eb, Ec, Eh--------- iClay Upland------ ーー ニー ニー ニー ニー ニー ニー ニー ニー IFavorab1e 
Eram ' (Normal 
| ¡Unfavorable 
' ' 
' 1 
| | 
i | 
Ft*: { i 
Florence---------- ¡Loamy Upland------------------ iFavorable 
| ¡Normal 
i {Unfavorable 
1 ' 
| | 
i i 
i | 
| | 
Labette----------- ILoamy Upland------------------ ¡Favorable 
¡Normal 
{Unfavorable 


À 
۱ 
' 
' 
| 
1 
1 
1 
1 


See footnote at end of tabl 


e. 


| 
1 
' 
1 
y 
t 
1 
|| 
0 
1 
1 
1 
' 
I 
1 
I 
' 
' 
' 
' 
' 
' 
' 
٦ 
4 
1 
| 
4 
' 
' 
' 
' 
' 
' 
' 
1 
0 
0 
! 
1 
4 
' 
1 
0 
1 
| 
1 
| 
1 
' 
1 
1 
1 
1 
1 
| 
1 
' 
t 
1 
1 
۱ 
1 
ያ 
1 
| 
፡ 
' 
1 
7 
[ 
۱ 
1 
1 
1 
1 
1 
1 
l 
۱ 
1 
] 
1 
۱ 
1 
] 
1 
| 
1 
1 
! 
1 
| 
' 
፥ 
t 
1 
7 
t 
1 
上 
' 
' 
' 
' 
' 
۱ 
1 
' 


Dry 


Lb/acre 


10,000 
8,500 
6,000 


5,000 
3,500 
2,500 


5,000 
3,500 
2,500 


3,500 
2,500 
1,500 


6,500 
5,000 
4,000 


4,000 
3,000 
2,000 


6,000 
4,200 
3,000 


5,000 
4,000 
3,000 


5,000 
4,000 
3,000 


Characteristic vegetation 


(Big bluestem------------------ 
(Prairie cordgrass 
lIndiangrass 
{Switchgrass 
¡Eastern gamagrass 


' 

¡Little bluestem--------------- 
{Big bluestem------------------ 
{Sideoats grama---- 
iIndiangraSS------- 
iSwitehgrass----2----2--2--------- 
(Blue grama---------- mm. i 


Little bluestem--------------- 
Big bluestems------------------ | 
Sideoats grama---------------- 1 
Indiangrass 
Switehgrass 
B 
5 
B 


lue grama-------------------- 


ideoats grama---------------- | 
ig bluestem------------------ I 
{Little bluestem--------------- 1 
lIndiangraSS------------------- | 
iSwitchgrass------------ ュー ニー ニーーーー ] 
¡Tall dropseed 
{Blue grama-------------------- 
' 


' 

{Big bluestem------------ ーー ニー ニー ニー ニー | 
{Switchgrass 
{Little bluestem--------------- 
|Indiangrass------------>------ 
4 


0 

{Big bluestem------------------ 
{Little bluestem--- 
(Tall dropseed----- 
{Blue grama 
iWestern wheatgrass 
iSwitchgrass------------------- 
ISideoats grama---- 
iBuffalograss--------------- ===! 
' 
۱ 
{Big bluestem------------------ 
ILittle bluestem 
|Switchgrasšs==----= 
|Indiangrass------------------- 
{Tall dropseed 


| 

| 

¡Big bluestem------ 

{Little bluestem--- 
!Indiangrass------- 
ISwitchgrass------- 

{Eastern gamagrass- 

|Tall dropseed----- 

iSideoats grama---------------- 
t 
{Big bluestem------------------ 
ILittle bluestem--------------- 
!Indiangrass------- 
ISwitchgraSS----«- መ 
[Eastern gamagrass------------- 
I 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and i 
map symbol | 


Io, If------------- {Loamy Lowland----------------- |Favorable 
Ivan | {Normal 
| {Unfavorable 
I 
1 
| | 
| | 
| | 
Ka, Ke------------- {Clay Upland-------------..--..- iFavorable 
Kenoma | |Normal 
| {Unfavorable 
| 
| | 
| | 
1.8ፅ-+ሥ፦- መመመ መመ መሙ መመ መሙ መመመ ILoamy Upland------------------ |Favorable 
Labette | | Normal 
| (Unfavorable 
| 
| | 
' | 
Ld*: H { 
Labette----------- ILoamy Upland------------------ (Favorable 
i ¡Normal 
| {Unfavorable 
| 
i | 
i | 
Dwight------------ 1C1 መመመመወ IFavorab1e 
| [Normal 
! {Unfavorable 
| | 
| | 
| | 
i i 
i i 
Ls*: 0 i 
Labette------ -----[Loamy Upland------------------ ĮFavorable 
| INormal 
i {Unfavorable 
| i 
| | 
| | 
Sogn-------------- ¡Shallow Limy------------------ {Favorable 
1 | Normal 
| {Unfavorable 
| | 
l | 
| | 
| i 
Ma, Mb, Me--------- tLoamy Upland---------.--------- {Favorable 
Martin H | Normal 
| {Unfavorable 
| i 
| i 
| | 
| | 
Na----------------- ILoamy Upland------------------ ¡Favorable 
Newtonia 1 (Normal 
H ¡Unfavorable 
| | 
i i 
Nd*, ۷ : i | 
Niotaze----------- |158ህ808ከመመመመመመመመመመመመመመ መመመመመመመመ {Favorable 
¡Normal 
{Unfavorable 


See footnote at end of table. 


i Tota roduction 
Range site name ¡AAA 

| 

| 


Kind of year 


5,000 
4,000 
3,000 


3,500 
2,500 
1,500 


6,000 
5,000 
4,000 


6,500 
5,500 
4,000 


5,000 
4,000 
3,000 


ig bluestem------------ ーー ニー ニー 
ndiangrass-- 


mm 


iPrairie cordgrass-- 
AE bluestem-------------.- | 

H 

0 
۱۵18 bluestem------- ュー ニー ニニ ーー ニー ニニ ニー 1 
¡Little bluestem- 
|Indiangrass----- 
ISwitchgrass----- 
{Tall dropseed-------------.--- 
| 


{Big bluestem-------.-.-------.- 
iLittle bluestem 
1Tndiangrass--~---------------- 
{Switchgrass----- 
¡Eastern gamagrass----- 


¡Big bluestem-------- SE 
{Little bluestem--------------- I 
iIndiangrass------------------- ! 
{Switehgrass--------------.---- ! 
|Eastern gamagrass------------- | 
' 


i 

¡Big bluestem------------------ ! 
{Little bluestem--------------- | 
iTall dropseed------------ aisel 
iWestern wheatgrass------------ f 
{Blue grama------------------.-- | 
۱۳ mss === | 
{Sideoats grama- 
iBuffalograss------------------ | 


I 

| 
¡Big bluestem---------------- ==! 
{Little bluestem---------- “| 
lIndiangrâSS------------------- 
iSwitchgrasg-- mms 
¡Eastern gamagrasg-=========m=— ! 
1 
' 


۱51060863 grama---------------- ! 
{Big bluestem------------------ I 
ILittle bluestem--------------- | 
|Indiangrass-----------======== ! 
ISwitchgrass------------------- ! 
{Tall dropseed---------.--..--- ; 
[Blue grama------------------ -- 
| 


{Big bluestem------------------ ! 
{Little bluestem-------.------- ! 
iIndiangrass-----------.-.-.--- 
۰ٗ" 00ت‎ 
{Tall dropseed----------------- 
{Sideoats grama---------------- 
1 
' 
¡Big bluestem------------------ 
¡Little bluestem 
!Indiangrass-----------.--.---- 
1Switehgrass----------~-------- 


iLittle bluestem 
¡Big bluestem--------- 

{Post oak------------- 

¡Blackjack oak---------.------- 
|Indiangrass---- 
65 -~------------------ 
| 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


y i T__ Total production ፲ 1 
Soil name and I Range site name | 0 { Characteristic vegetation | Compo- 
map symbol | {Kind of year 1 Dry | isition 
| i iweight { . i 
i ' ILb/acrei i Pet 
' | I l 1 
Nd*, Nz*: i | | [ i 
Darnell----------- iShallow Savannah-------------- (Favorable | 3,800 |Little bluestem--------------- 1 30 
i {Normal | 2,100 {Big bluestem------------------ 1 20 
1 {Unfavorable | 1,400 {Blackjack oak----------------- | 15 
| | | 1Indiangrass----------=--”----- | 5 
H i i |Switehgrass--->>>>>>>->-------- し 5 
| | | {Sideoats grama---------------- + 5 
i | | (Post oakK---------------------- | 5 
| | | i | 
08---- ----መዴ--መመሙ ILoamy Upland------------------ iFavorable i 6,000 ¡Big bluestem------------------ | 40 
Olpe H ¡Normal | 5,000 [Little bluestem-- | 20 
' {Unfavorable | 4,000 iIndiangrass------------------- 1 10 
i | | ۱8+۷1 ۲٥٥8٢ 888 መሥመመመመመመመወመመመመመመመመመመመ | 5 
i | | ISideoats grama---------------- | 5 
| | | | | 
03 = ニー ニー ニー ニー ニー ニー ニー ニー ニー {Clay Lowland------------------ |Favorable | 8,500 |Prairie cordgrass------------- | 35 
05889 | ¡Normal | 7,000 {Big bluestem------------------ 1 20 
i ¡Unfavorable | 4,500 iSwitchgrass------------------- | 15 
| | | |Indiangrass--=---=-==--========= 1 10 
| | l IEastern gamagrass------------- i 5 
' ' ' 4 
L 1 1 上 1 
Re----------------- ILoamy Lowland----------------- IFavorable { 9,000 {Big bluestem | 40 
Reading i [Normal | 7,000 |Indiangrass- 1 10 
{ {Unfavorable | 5,000 iSwitchgrass------------2-2-2---- { 10 
i H H ¡Eastern gamagrasse------------- | 10 
i ' H IPrairie cordgrass------------- t 5 
' ' 1 1 
' ' 1 1 
St---------.-------- {Loamy Upland------------------ {Favorable | 6,000 {Big bluestem------------------ 
Steedman 1 (Normal 1 8,500 |Little bluestem 
1 ‘Unfavorable | 3,000 |Indiangrass-+----------------- 
i H H iSwitehgrass------------------- 
i i i iSideoats grama---------------- 
| | i i 
Wo----------------- {Clay Upland------------------- iFavorable | 6,000 ¡Big bluestem------------------ 
Woodson | (Normal 1 4,500 {Little bluestem 
i {Unfavorable | 2,500 |Indiangrass----------- 
| { H iSwitchgrass----------- 
| i 0 {Tall dropseed----------------- 
1 t + 1 
1 0 ۱ ۱ 
Z コ ーー ニー ニー ニー ニニ ニニ ニニ ニニ ーー ニー {Clay Upland------------------- (Favorable 1 6,000 {Big bluestem---------- 
Zaar H (Normal 1 4,500 [Little bluestem---- 25 
{ {Unfavorable į 2,500 (IndiangraS8----------- 10 
H H H iSuitchgrass------------------- 10 
H H i ¡Tall dropseed----------------- 5 
' 4 1 1 
L 


* See description of the map unit for composition and behavior characteristios of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


red oak, pecan. 


H Management concerns ፡ Potentia roductivit 
Soil name and {Ordi- | | Equip- | | 
map symbol InationiEroston | ment {Seedling{ Plant į Common trees iSite | Trees to plant 
18ymbo1ihazard | limita-|mortal- {competi-} Įindexį 
i i | tion | ity |. tion | | | 
1 1 i 0 i [ 
i | | i | | | | 
(âm | 3c {Slight |Moderate|Moderate|Slight {Bur oak------------- | 62 {Bur oak, green ash, 
Chase | | | | lHaekberry----------- | 60 | eastern cottonwood, 
| | | | | iGreen ash----------- | 60 | hackberry, pecan, 
H | H | i (Eastern cottonwood--| 66 | black walnut. 
i | | | | ¡Black walnut-------- | 55 Į 
| | i | i | | | 
Io, If------------- | 2o {Slight [Slight {Slight |Moderate|Black walnut-------- { 73 {Black walnut, pecan, 
Ivan | | [ H | IHackberry----------- | 74 | eastern cottonwood, 
i | | i | {Bur oak------------- | 50 | green ash, 
H | | | | iGreen ash----------- | 90 | hackberry, bur oak. 
| | | | | iSilver maple-------- | 89 | 
l | | i | | | | 
Nd*, یں‎ { | | | | | | | 
Niotaze----------- | 5d ĮModerate|Moderate|Slight {Slight [Post oak----------.- { 30 {Northern red oak. 
| | | | | ¡Blackjack oak------- | 25 | 
| | | i | {Northern red oak----| ==> | 
| | | | | | | | 
Darnell----------- | Sd {Slight |Moderate|Moderate|Slight {Post oaks------------ { 30 {Northern red oak, 
| | | | | ¡Blackjack oak------- | 30 | bur oak. 
I | | i i I | | 
Os----------------- | Hw {Slight |ModerateiSevere {Severe ¡Pin oak------------- i 70 ¡Pin oak, pecan. 
Osage | | | | | |Pecan--------------- | 75 | 
| | | | | {Eastern cottonwood--| 80 | 
| | | | | |Bur oak------------- | --- I 
i | | | | | | 
Re----------------- | 20 {Slight {Slight {Slight |Moderate|Black walnut 73 ¡Black walnut, green 
Reading | | | | |Hackberry---- 69 | ash, hackberry, 
| i | | {Bur oak------ 60 | bur oak, eastern 
{ | i i iShagbark hickory-- 62 | cottonwood, northern 
| | | | | 
| | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, of-- 


Absence of an entry indicates that trees generally do not grow 


Soil name and 


| 
map symbol | 《8 | 8-15 16-25 | 26-35 | »35 
۱ 
1 1 | | 
| | 
یہ‎ { | 
Aguents | | 
1 t 
| i 
Ca----------------| --- American plum, Eastern redcedar {Austrian pine, Eastern 
Chase | Amur honeysuckle, | eastern white cottonwood. 
i Peking { pine, bur oak, 
| cotoneaster, | green ash, 
| lilac. | hackberry, 
| t honeylocust. 
, 
4 
Ce, Cm------------ iFragrant sumac, Siberian peashrub {Eastern redcedar, {Siberian elm------ --- 
Clime | Tatarian „green ash, H 
| honeysuckle. osageorange, | 
| Russian-olive, | 
| black locust, | 
| honeylocust, | 
| northern catalpa,| 
| | bur oak, i 
| | i 
Cs*: | | i 
Clime------------ iFragrant sumac, {Siberian peashrub |Eastern redcedar, {Siberian elm------ --- 
| Tatarian ' green ash, i i 
| honeysuckle. i osageorange, H H 
i i Russtan-olive, | ! 
| | black. locust, | i 
| | honeylocust, | | 
| | northern catalpa, | 1 
| | bur oak. H i 
| | i i 
Sogn. | i | I 
| | i i 
De, Dn, Ds-------- {American plum, H === Flowering dogwood,|Honeylocust, i ーーー 
Dennis | fragrant sumac, | Russian mulberry,i Austrian pine, | 
| Peking | hackberry, I Scotch pine. i 
| cotoneaster, H eastern redcedar,i 1 
| lilac. 0 green ash. | ! 
| | | | 
Dw---------------- ¡Silver (Russian-olive, Eastern redcedar, i --- i --- 
Dwight | buffaloberry. | osageorange. Siberian elm. | | 
i | | | 
Eb, Ec, Eh-------- {Lilac, American أ‎ Autumn-olive------ Eastern redcedar, |Green ash, i --- 
Eram | plum, common | pin oak, { honeylocust, H 
1 chokecherry, H | hackberry, I Austrian pine. | 
| fragrant sumac. | | Russian-olive. I ! 
! ! i | : 
Ft*; | i | i | 
Florence--------- ILilac, Peking 0 --- ¡Eastern redcedar, |Honeylocust, | --- 
| cotoneaster, Amur} | hackberry, | Siberian elm. | 
| honeysuckle, | | bur oak, Austriani i 
| fragrant sumac. | | pine, green ash, | i 
| ' | Russian-olive. { | 
| | i i | 
Labette---------- | Peking {Amur honeysuckle, |Russian-olive, [Siberian elm, H --- 
i cotoneaster, { Siberian I eastern redcedar,į honeylocust. 0 
| lilac. | peashrub, | hackberry, | i 
1 | Manchurian ¦ green ash, | | 
| | crabapple. | Austrian pine. H ! 
! ! | i ۱ 
Ic, If------------ IBlackhaw---------- ¡Siberian peashrub, Russian-olive, tHoneylocust, green|Siberian elm, 
Ivan i | Tatarian | Washington | ash, hackberry, | eastern 
| | honeysuckle. | hawthorn, eastern; bur oak. | cottonwood. 
H t 1 
| | | | 


| redcedar. 
4 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


Ka, Ke----------- 


Kenoma 


La----- es. 


Labette 


Ld*: 


Labette--------- 


Dwight---------- 


Ls*; 


Labette--------- 


Sogn. 


Ma, 
Martin 


Newtonia 


Nd*: 


Niotaze--------- 


Darnell. 


Darnell. 


Od*, 
Oil wasteland 


Mb, Me------- 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


<8 


Peking 


cotoneaster, 
lilac, fragrant 
sumac. 


Peking 


cotoneaster, 
lilac. 


Peking 


lilac. 


cotoneaster, 
lilac. 


{Peking 


1 
í 
' 
' 
1 
1 
۱ 
1 
| 
( 
1 
I 
' 
1 


“ 
| 
1 
0 
' 
' 
' 
' 
' 
0 
' 
1 
t 
1 
“ 
1 
1 
1 
| 
1 
' 


t 
1 
t 
1 
1 
[ 
' 
! 
1 
1 


Lilac, 


cotoneaster, 
111ac. 


Peking 
cotoneaster. 


Amur honeysuckle, 


lilac, Peking 
cotoneaster, 
fragrant sumac. 


IFragrant sumac, 


Peking 
cotoneaster, 
honeysuckle, 
lilac. 


Amur 


See footnote at end of table. 


8-15 


Amur honeysuckle, 
Manchurian 
crabapple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

tAmur honeysuckle, 
| Siberian 

| peashrub, 

| Manchurian 

| crabapple. 

| 
i 
I 
| 
| 
| 
| 
| 
1 
| 


Amur honeysuckle, 
Siberian 
peashrub, 
Manchurian 
crabapple. 


Russian-olive, 
osageorange. 


Amur honeysuckle, 
Siberian 
peashrub, 
Manchurian 
crabapple. 


Amur maple, 
Manchurian 
crabapple, 
autumn-olive. 


Lilac, Amur 
honeysuckle, 
autumn-olive, 
Amur maple. 


Siberian 


{ 
1 
1 
1 
1 
| 
1 
| 
| 
i) 
$ 
' 
, 
1 
1 
1 
| 
1 
1 
1 
1 
' 
I 
| 
1 
t 
| 
| 
۴ 
, 
I 
' 
1 
1 
I 
' 
' 
上 
I 
| 
1 
| 
| 
| 
{Amur honeysuckle, 
1 
1 
| peashrub. 
Li 
' 
| 
H 
0 
1 
0 
| 
t 
| 
1 
' 
1 
1 
1 
1 
1 
I 
| 
1 
1 
' 
' 
| 
፥ 
' 
1 
LI 
1 
i 
i 
4 
' 
0 
1 
| 
1 
1 


| 
1 
۱ 
4 
1 
4 
4 
' 
t 
7 
i 
1 
1 
1 
1 
' 
1 
7 
0 
0 
I 
| 
1 
i 
' 
1 
1 
1 
۱ 
1 
۱ 
t 
' 
۱ 
i 
1 
1 
4 
' 
i 
۱ 
1 
۱ 
0 
I 
1 
i 
1 
1 
' 
I 
' 
, 
1 
١ 
| 
4 
7 
1 
1 
L 
1 
| 
፥ 
I 
0 
I 
' 
' 
| 
4 
, 
1 
1 
V 
0 
t 
, 
' 
' 
' 
' 
' 
1 
1 
' 
' 
4 
y 
' 
' 
' 
' 
' 
1 
1 
1 
4 
1 
' 
' 
' 
1 
7 
4 
| 
I 
' 
' 
' 
t 
| 
1 
i 
1 
1 
١ 
7 
4 


16-25 


Green ash, 
hackberry, 
Austrian pine, 
Russian-olive, 
eastern redcedar. 


Russian-olive, 
eastern redcedar, 
hackberry, 
green ash, 
Austrian pine. 


Russian-olive, 
eastern redcedar, 
hackberry, 
green ash, 
Austrian pine, 


Eastern redcedar, 
Siberian elm. 


Russian-olive, 
eastern redcedar, 
hackberry, 
green ash, 
Austrian pine. 


Green ash, 


hackberry, 
Austrian pine, 
eastern redcedar, 
Russian-olive, 
jack pine. 


Eastern redcedar, 
hackberry, 
Russian-olive. 


Hackberry, 

green ash, 
eastern redcedar, 
Russian-olive. 


Austrian pine, 
eastern redcedar, 
hackberry, green 
ash, bur oak, 
Russian-olive. 


Bur oak, eastern 
redcedar, 
hackberry, 
Austrian pine, 
green ash. 


Siberian elm, 
honeylocust. 


Siberian elm, 
honeylocust. 


Siberian elm, 
honeylocust. 


Siberian elm, 
honeylocust. 


Norway spruce, 
eastern white 
pine, 
honeylocust, 
green ash, pin 
oak. 


Austrian pine, 
honeylocust, 
Siberian elm. 


Honeylocust, 
Siberian elm. 


Siberian elm, 
honeylocust. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and i | ' 


1 
1 
1 1 4 
map symbol | <8 | 8-15 | 16=25 | 26-35 ' >35 
, 4 1 4 4 
| 1 1 4 1 
1 H i 1 | 
! i i i i 
Os---------------- iRedoster dogwood American plum, ¡Eastern redcedar, (Norway spruce, {Eastern 
Osage i | common | hackberry. | honeylocust, { cottonwood. 
| | chokecherry. H i green ash, i 
| H | | golden willow. i 
' | i i | 
Pt*. I ' 1 | i 
Pits | | | i | 
| | | | I 
Re---------------- iPeking cotoneaster|Lilac, fragrant {Eastern redcedar, {Austrian pine, ' --- 
Reading i 1 Sumac, Amur 1 bur oak, green i honeylocust, i 
H | honeysuckle. | ash, Russian- I Scotch pine. ' 
| | i olive, | | 
i | | hackberry. i ! 
| | | | i 
St------ -T---.------|lilae-------------jAustrian pine, ¡Eastern redcedar, (Siberian elm------| --- 
Steedman | | Amur honeysuckle,| hackberry, 0 | 
| | euonymus, redbud.| honeylocust, bur | | 
1 | | oak, osageorange,! 1 
| | | Russian-olive. i | 
| ! ! | | 
Wo---------------- (Peking ¡Manchurian ¡Green ash, (Austrian pine, H --- 
Woodson | cotoneaster, | erabapple, Amur | hackberry, i honeylocust, H 
| lilac, fragrant | honeysuckle. | eastern redcedar,| Siberian elm. 
| sumac. ! | Russian-clive. i H 
1 | 1 LI 1 
1 1 1 4 ۱ 
Za-------2--2------- {Peking {Eastern redcedar, ¡Austrian pine, {Siberian elm------ I --- 
Zaar | cotoneaster, | Manchurian | Russian-olive, i 0 
| lilac, Amur | crabapple. i hackberry, i i 
| honeysuckle, 1 | green ash, i | 
| Siberian | | honeylocust. 1 ' 
| peashrub. | | i | 
i | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe." 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


| 
Soil name and i Camp areas I Plenic areas | Playgrounds { Paths and trails 
map symbol | | i 
| ! l | 
1 1 
| | | | 
At*. | | | 1 
Aguents | i i | 
| | | 1 
Ca--------- "rrr |Severe: (Moderate: (Moderate: iSevere: 
Chase | flooding. | wetness, | wetness, { erodes easily. 
į | percs slowly. | flooding, 0 
| | | peres slowly. | 
^ 
| 
Ce". -----|Severe: {Severe: {Severe: |Moderate: 
Clime | slope. | slope. I slope. 1 slope. 
+ 
4 
سپس‎ (Moderate: {Moderate: (Moderate: Moderate: 
Clime | too clayey. | too clayey. | slope, | too clayey. 
| i | too clayey. | 
| | | ! 
:و‎ | | | | 
Clime------ ee |Moderate: i Moderate: ĮSevere: ĮModerate: 
| slope, | slope, | slope. | too elayey. 
| too clayey. | too clayey. H { 
| | | | 
Sogn-------.------ ----|Severe: iSevere: |Severe: (Slight. 
{ depth to rock. { depth to rock. { slope, 1 
i | | depth to rock. | 
' 
' 
De, Dn, Ds------ “ce (Moderate: IModerate: IModerate: ISevere: 
Dennis | wetness, | wetness, | slope, | erodes easily. 
| peres slowly. | peres slowly. | wetness, | 
| 1 | peres slowly. | 
1 ۱ 
Dw-------- -መመመወመመመወመወ== | Severe: | Severe: ĮSevere: (Severe: 
Dwight i excess sodium. | excess sodium. | excess sodium. | erodes easily. 
i | i 
Eb, Ec, Eh------------ (Moderate: iModerate: iModerate: 1Severe: 
Eram | wetness, | wetness, | slope, | erodes easily. 
| peres slowly. | peres slowly. | small stones, { 
i | | wetness. l 
i Í | ' 
Ft*: | ' | 
۳ 10۴ enG@= ニ ニニ ニー ニー ニー ニー ニーー |Severe: iSevere: | Severe: I Severe: 
| small stones. | small stones. | slope, | small stones. 
| ! | small stones. I 
| | | 
Labetté-------------- |ISlight----------- 2-2--|Slight--------------- i Moderate: (Slight. 
| | 1 slope, 1 
| i | small stones, | 
| H | depth to rock. | 
1 | | 1 
の な らら る ら ご コ こ ニュ ニニ ここ ここ さこ ここ {Severe: (Moderate: | Severe: (Moderate: 
Ivan | flooding. ! flooding. | flooding. | flooding. 
|] ' 
1 ' ' 
If------------- -------|Severe: ۳ ከከመመመመመመመመመመወመ ---|Moderate: ISlight. 
Ivan ¦ flooding. | ! flooding. i 
i 1 | i 
Ka, Ke---------------- iSevere: ĮSevere: 1Severe: ISlight. 
Kenoma | peres slowly. | peres slowly. i peres slowly. | 
{ i 
La-24-2---.-------------- iSlight---------- ee |.›14ሺከሺ-=-=መመመመመመመ መመመመ መ (Moderate: (Slight. 
Labette | | i slope, | 
i | | small stones, { 
| t ! depth to rock. | 
| | | | 
Ld*: | | | 
Labette-------.-------|Slight--------------- {Slight ~--------- =====| Moderate: ‘Slight. 
1 | 
i | 


See footnote at end of table. 


| small stones. 
| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


1 
Soil name and i Camp areas Picnic areas Playgrounds Paths and trails 
map symbol ! 
| 
' 


| peres slowly. 


peres slowly. 


١ 
| 
' 
' 
1 
1 
i i i 
Ld*: I | | 
Dwight--------------- |Severe: ¡Severe: (Severe: i Severe: 
| excess sodium. | excess sodium. | excess sodium. | erodes easily. 
| | i 
:ا‎ | i i ' 
Labette-------------- {Slight --------------- |ISlight--------------- iModerate: iSlight. 
{ { slope, H 
i { I small stones, 0 
1 | | depth to rock. 0 
0 1 4 
| 1 1 | 
Sogn--------------- «=| Severe: {Severe: (Severe: iSlight. 
| depth to rock. | depth to rock. | depth to rock. i 
| | i i 
Ma, Mb---------------- (Moderate: (Moderate: iModerate: iSevere: 
Martin | wetness. | wetness. | slope, į erodes easily. 
| | | wetness. j 
po. | | i 
も 【- こ と デ た で エエ エエ エエ エエ エエ エエ テテ テコ 1Severe: Severe: (Severe: iSevere: 
Martin | too clayey. { too clayey. | too clayey. | too clayey, 
| | | | erodes easily. 
| | | i 
Na-------------------- ÓISlight--------------- ÓiSlight--------------- |Slight--------------- | Severe 
Newtonia | i | 1 erodes easily. 
1 | 4 ' 
1 1 1 0 
Nd*: | | | i 
Niotaze-------------- |Severe: iModerate iSevere: ISeverė: 
| wetness. | wetness | wetness. | erodes easily. 
| | | | 
Darnell-------------- iSevere: |Severe: iSevere: (Slight 
{ depth to rock. | depth to rock | depth to rock. I 
' 1 1 1 
1 | 1 1 
Nz*: | | ( | 
Niotaze-------------- | Severe: ¡Severe: ¡Severe: ¡Severe: 
| slope, | slope. { slope, | erodes easily. 
| wetness. | | wetness. 0 
4 4 4 1 
1 1 1 I 
Darnell-------------- i Severe: i Severe: i Severe: (Moderate: 
| slope, | slope, | slope, | slope 
| depth to rock. | depth to rock. { depth to rock. { 
i I | | 
04*. | | i | 
Oil wasteland | i | | 
i i | | 
Qp-------------------- i Severe: | Severe: | Severe: iSlight 
Olpe | small stones. | small stones. | slope, | 
| | | small stones. 
i | | | 
Os----2---------------- i Severe: iSevere: iSevere: ¡Severe: 
Osage ¦ flooding, ¦ wetness, | too elayey, | wetness, 
| wetness, | too clayey, | wetness. | too clayey. 
| peres slowly. | peres slowly. | | 
| | | | 
Ptt, i ' | | 
Pits ' ' | I 
i ' ' 
Re ニー ニニ ーー ニニ ーーー ニニ ニー ニニ ニニ ーー {Severe (Moderate: iModerate: {Slight 
Reading | flooding. | percs slowly. | peres slowly. i 
+ 4 ፥ | 
t | 1 | 
5መመመመመመወወመመመወ ወመመመመመ መመመ i Moderate: ISlight------- -------- |Severe: iSlight 
Steedman { percs slowly. H | slope. | 
1 7 7 ' 
0 t 1 y 
Wo-------------------- (Severe: ¡Severe (Severe: ۱56۷6۳ 6 : 
Woodson | wetness, 1 wetness, | wetness, | wetness. 
|» | | 
i 1 k 
' 0 1 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


4 

| 

map symbol | 

1 

一 一 一 一 -一 


ドー | Severe; e evere: Severe: 
Zaar wetness, too clayey, too clayey, too clayey. 
percs slowly. wetness. 


| 
| 
4 
| 
| 
| 
1 
| 
1 
too clayey. i 
| 
1 


| 
| 
y 
7 
| 
| 
| 
Severe: IS 
| 
| 
| 


1 
1 
| peres slowly, 
1 
| 


ቆ See description of the map unit for composition and behavior characteristics of the map unit. 
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Greenwood County, Kansas 


TABLE 10.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 


Soil was not rated] 
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See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Potential for habitat elements | Potential as habita Or -~ 
Soil name and | Grain Wild | | Open- | Wood- Range- 
map symbol | and IGrasses|herba-(Hard- |Conif-|Shrubs|Wetland|Shallow| land | land |Wetland| land 
iseed | and | ceous{ wood | erous| {plants | water | wild- | wild» | wild- | wild- 
[rep įlegumes įplants| trees latente! | areas | life | life | life life 
| | | | i | i | | 1 | | 
Mb, Me------------- {Fair ¡Good ¡Good {Good {Good (Good {Poor |Very {Good {Good ¡Very (0666. 
Martin ! | | | | | | | poor. ! ! | poor. | 
| 4 | ۱ | 
NB ご ー ュ ニム こ ニニ ここ ニー ニニ ここ {Good !Good {Good {Good {Good | == {Poor iVery ¡Good {Good |Very lo 
Newtonia 1 | | | | i | { poor. | | | poor. | 
| | | | i | 1 i | | | | 
Nat: | | | | i | i | | | | | 
Niotaze----------- {Fair {Good ¡Good {Fair {Fair {Fair {Very (Very |Good |Fair ¡Very (Fair. 
i | | i i | | poor. | poor. | l í poor. | 
| i | 1 7 | i | | | | i 
Darnell----------- {Poor {Poor {Fair (Fair (Fair ¡Fair {Very {Very {Poor \Fair iVery (Fair 
| | | | | | | poor. | poor. | | | poor. | 
i 1 | | 1 | i | i | | | 
Nz*: | | | | i | | | | i | | 
Niotaze------ -----|Poor {Fair {Good {Fair {Fair {Fair {Very |Very iFair {Fair ¡Very Fair 
| | i | i | | poor. | poor. | i | poor. | 
1 i | | | | | | | | i | 
Darnell----------- {Poor {Poor |Fair ¡Fair {Fair {Fair {Very (Very (Poor Fair ¡Very iFair. 
| | | | i | | poor. | poor. | 1 | poor. | 
| | I | i | | | | | | | 
09*. | | | | i | | 1 | | | | 
Oil wasteland | i i | | | | | H i | | 
1 | | | i | | i | i | | 
۵ : こ こ た に で エエ エエ エイ で エエ エエ マコ {Fair ¡Good iGood |Fair {Fair ¡Fair {Poor iVery {Good {Fair ĮVery {Fair 
Olpe | i i i 1 i i I poor. į 1 | poor. | 
1 i | | | | | | | | i i 
OS (Fair (Fair {Fair ¡Fair ¡Fair ¡Fair ¡Fair ¡Good {Fair iFair {Fair | e-- 
Osage | t i | | i i | | { i 1 
| | | | 1 I | | | | i | 
Pte, | | | | | i 1 | | i | | 
Pits | i i | | i | | | i 1 1 
| | | i | i i | i | i i 
Re----------2------- ¡Good {Good {Good ¡Good {Good {Good {Poor {Poor {Good ¡Good {Poor 1Good. 
Reading i | i | | | | 1 i 1 | | 
| | i | i | | | i i 0 ' 
③ し ニニ ここ ここ ニー ニニ ニニ = ニニ ニー ここ {Fair {Good ۱۳۵۸۲ {Poor {Fair {Fair ¡Poor iVery iFair {Poor iVery iFair. 
Steedman | i i i i | | | poor. | | | poor. | 
| | i | | | | | | i | 1 
Wo-----------.--.---- ¡Good {Good (Fair (Poor {Poor {Fair {Fair ¡Good ¡Fair ¡Fair ¡Fair (Fair. 
Woodson | | i | | | | | | | | i 
| | i i i 1 | | | | | ' 
Za-------.---------- {Fair {Fair {Fair (Good ¡Good {Good |Poor ¡Fair {Fair ¡Good {Poor iFair. 
Zaar | | | | | i i i | | | | 
1 1 £ 


* See desoription of the map unit for composition and behavior characteristics of the map unit. 


Greenwood County, Kansas 


[3ome terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe." 


Soil name and 
map symbol 


I basements basements | buildings 


Ate. 
Aquents 


Clime 


Sogn----------- bs 


De, Dn, Ds------ -- 
Dennis 


Ft*: 


Ka, Ke------------ 


Labette 


LdŶ; 
Labette---------- 


t 
| 


| 


| 
i 
i 
! 
L 
i 
i 
| 
i 
i 
| 


] 


| 
i 
| 
| 


Shallow 
excavations 


Severe: 
wetness. 


Severe: 
slope. 


Moderate: 
depth to rock, 
too clayey. 


Moderate: 
depth to rock, 
too clayey, 
Slope. 


Severe: 
depth to rock. 


Moderate: 
too clayey, 
wetness, 


Moderate: 
depth to rock, 
too clayey. 


Severe: 
wetness. 


Moderate: 

depth to rock, 
too clayey, 
large stones. 


Severe: 
depth to rock. 


Moderate: 
flooding. 


Moderate: 
too clayey. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 


See footnote at end of table. 


TABLE 11.--BUILDING SITE DEVELOPMENT 


Dwellings 
without 


Severe: 
flooding, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 


e 
depth to rock, 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
large stones. 


Severe: 
shrinkeswell. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Dwellings 
with 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
slope. 


derate: 
epth to rock, 
hrink-swell. 


ao 


derate: 

epth to rock, 
lope, 
hrink-swell. 


o م‎ 6 0 


Severe: 


shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
depth to rock, 
shrink-swell. 


Se 
depth i rock, 
shrink-swell. 
Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
3 


hrink-swell. 


Severe: 

| depth to rock, 
{ shrink-swell. 
í 

' 


١ 
1 
۱ 
t 
' 
1 
۱ 
۱ 
| 
I 
| 
' 
' 
1 
| 
1 
1 
i 
' 
1 
n 
1 
| 
1 
1 
D 
' 
1 
1 
1 
| 
1 
1 
1 
1 
1 
1 
4 
۱ 
4 
0 
1 
i 
1 
۱ 
4 
' 
1 
0 
V 
' 
1 
፥ 
፥ 
0 


H Small 


' commercial 


Severe: 
flooding, 
Shrink-swell. 


Severe: 
slope. 


Moderate: 
Shrink-swell, 
Slope. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope, 
large stones. 


Severe: 
shrink-swell. 


a 


evere: 
flooding. 


Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


depth to rock. 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


Local roads 
and streets 


Severe: 
low strength, 
flooding. 


Severe: 
low strength, 
slope. 
Severe: 
low strength. 


vere: 
ow Strength. 


no 


vere: 
epth to rock. 


ao 


Severe: 
low strength, 
shrink-swell. 
Severe: 
low strength, 
Shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


| low strength, 
| flooding. 


Se 
low pm 
shrink-swell. 


' 

| 

' 

| 

| 

i 

i Severe: 

i low strength, 
1 shrink-swell. 
1 

| 

I 

| 

| 

| 


Severe: 
low strength, 
shrink-swell. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


' 0 1 1 i 
Soil name and | Shallow 0 Dwellings | Dwellings i Small | Local roads 
map symbol | excavations | without | with | commercial 0 and streets 
| H basements i basements | buildings 
4 1 1 
i | | | | 
Ld*: | | | | | 
Dwight----------- (Moderate: iSevere: iSevere: 1Severei iSevere: 
{ depth to rock, | shrink-swell. | shrink-swell. i shrink-swell. | low strength, 
1 too clayey. i | | | shrink-swell. 
i | | | | 
Ls*: | | | | | 
Labette---------- {Severe: i Severe: Severe: | Severe: i Severe: 
I depth to rock. | shrink-swell. | depth to rock, | shrink-swell. | low strength, 
| { | shrink-swell. | | shrink-swell. 
i | | | | 
Sogn----------- iSevere: |Severe: |Severe: iSevere: iSevere: 
| depth to rock. | depth to rock. | depth to rock. | depth to rock. 1 depth to rock. 
| | | | | 
Ma, Mb, Me------ iSevere: ¡Severe: ¡Severe: 1Severe: { Severe: 
Martin | wetness. | shrink-swell. | wetness, | shrink-swell. | low strength, 
i | | shrink-swell. | | shrink-swell. 
i i ' | | 
18 .=መመፍጨመመ፡ ወመመመ'መሟመ !Moderate: ¡Moderate: IModerate: IModerate: ‘Severe: 
Newtonia | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. 1 low strength. 
| | | | | 
Nd*: | | | | i 
Niotaze-------- 1Severe: 1Severe iSevere: |Severe: iSevere: 
| wetness. { wetness, | wetness, | wetness, | low strength, 
H | shrink-swell. i shrink-swell. | shrink-swell. | shrinkeswell. 
i I | | | 
Darnell-------- iSevere: ¡Moderate: ۱56۷ 6۳6: iModerate: iModerate: 
| depth to rock | depth to rock. | depth to rock. | depth to rock. I depth to rock. 
i 1 | | | 
Nz*: | | | | | 
Niotaze-------- iSevere: iSevere: |Severe: iSevere: {Severe: 
{ wetness, { wetness, | wetness, | wetness, { low strength, 
| slope. | shrink-swell, | slope, | shrink-swell, | slope, 
t i slope | shrink-swell. | slope. | shrink-swell. 
i i | | | 
Darnell-------- |Severe: |Severe: iSevere: iSevere: iSevere: 
{ depth to rock, | slope. | depth to rock, | slope. | slope 
! slope. i i slope. | 1 
| | | | | 
008 . | | | | ' 
Oil wasteland | | | [ | 
| i | | | 
Qp-------------- IModerate: IModerate: (Moderate: iSevere: iModerate: 
Olpe | too clayey, { shrink-swell, | slope, | slope. | slope, 
{ slope. | slope. | shrink-swell. 1 | shrink-swell. 
1 H 1 1 i 
1 0 1 i ' 
Og-------------- ISevere: ISevere: ISevere: 1Severe: iSevere: 
Osage | wetness. | flooding, | flooding, | flooding, | low strength, 
0 | wetness, | wetness, | wetness, | wetness, 
| | shrink-swell. | shrink-swell. | shrink-swell. | flooding. 
| | | | | 
Pt*, i 1 | | i 
Pits 1 ' | | | 
| | | | | 
Ri ው... ISlight---------- iSevere: | Severe: ISevere: ISevere: 
Reading 0 | flooding. | flooding. | flooding. { low strength. 
i | | | i 
St. (Severe: iSevere: iSevere ¡Severe: ¡Severe: 
Steedman | wetness, | wetness, | wetness, | wetness, | low strength, 
{ too clayey. | shrink-swell. ! shrink-swell. | shrink-swell. | shrink-swell. 
i | | i | 
WO ニー ニーーーーーー ニ ーーーー iSevere ¡Severe: |Severe: ¡Severe: iSevere: 
Woodson | wetness. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| wetness. | wetness. | wetness. { low strength, 
| | | | wetness. 
1 1 + ' 
' 0 1 ' 


See footnote at end of table, 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


۱ 1 1 ' ' 
Soil name and | Shallow | Dwellings ' Dwellings ' Small i Local roads 
map symbol | excavations | without 0 with t commercial | and streets 
| | basements | basements i buildings i 
A A -z-- "| — ings — 
| | | 
の = ニー ニー ニー ニー ニー ニー ニー ニー ニー ニー iSevere: ¡Severe: (Severe: 1Severe: (Severe: 
Zaar | wetness. | wetness, | wetness, { wetness, | low strength, 
| | shrink-swell. 1 shrink-swell. i shrink-swell. | shrink-swell. 
I | | i | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


See text for definitions of 
Absence of an entry indicates that the soil was 


not rated] 


1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area i Daily cover 
map symbol i absorption | areas { sanitary i sanitary { for landfill 
I fields i 1 landfill | landfíll | 
' 1 
| | | i | 
At*, 1 | | | i 
Aguents | | | ! ! 
Cam {Severe: ISlight----------- iSevere: iSevere: {Poor : 
Chase { flooding, | | flooding, | flooding. | too elayey, 
| wetness, | Į too clayey. | 1 hard to pack. 
| peres slowly. | | 1 l 
| | 
Ce------------------ ĮSevere: ¡Severe: ¡Severe: [Severe (Poor: 
Clime 1 depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| peres slowly, | slope. | slope, { slope. | too clayey, 
| slope. i | too elayey. | | hard to pack. 
i i 
Cm--------- ニー こ ニニ ニー ニニ ーーISevere: 1Severe: |Severe: {Severe: |Poor: 
Clime | depth to rock, | depth to rock. | depth to rock, | depth to rock. | area reclaim, 
1 peres slowly. { | too clayey. | | too olayey, 
| | | | | hard to pack. 
i | | | | 
ር5*፥ | | | | 
Clime------- ーーーーーーー {Severe: |Severe: |Severe: | Severe: (Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| peres slowly. | slope. | too clayey. { { too clayey, 
1 | | | ! hard to pack. 
1 
1 1 ( 4 1 
Sogn--------------- ISevere: |Severe: iSevere: ¡Severe: ¡Poor: 
| depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
1 | slope. | | | 
| | | i | 
De, Dn, Ds---------- |Severe: (Moderate: iSevere: iModerate: | Poor: 
Dennis | peres slowly, | slope. { too clayey. | wetness. | too clayey, 
| wetness. | | | | hard to pack. 
| | | 1 ۱ 
DW- ーー ニー ニー ニー ニー ニー ニー ニー ニー iSevere: ¡Moderate: ¡Severe: ¡Moderate: iPoor: 
: Dwight | peres slowly. | depth to rock. | depth to rock, | depth to rock. | too clayey, 
{ | | too clayey, 0 | hard to pack, 
| | | excess sodium. | | excess sodium. 
| | i | | 
Eb, Ec, Eh---------- t Severe: 18evere: |Severe: | Severe: iPoor: 
Eram | depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| wetness, | wetness. | too clayey. | | too clayey, 
| peres slowly. | | | | hard to pack. 
| | 
Ft*: | | | | 
Florence----- = ニニ ーー ニー |Severe: tSevere: iSevere: iModerate: iPoor: 
| peros slowly. | slope. | depth to rock, | depth to rock. | too clayey, 
1 1 | too clayey. | I hard to pack, 
| | | | | small stones. 
| i i i 
Labette------------ ¡Severe: iSevere: |Severe: ISevere: i Poor: 
| depth to rock, | depth to rock. | depth to rock, | depth to rock. | area reclaim, 
| peres slowly. i | too clayey. | | too clayey, 
| | | l I hard to pack. 
| i | | | 
Ic, If--------- هه ده‎ | Severe: ISevere: |Severe: (Severe: (Good, 
Ivan | flooding. | flooding. | flooding. ¦ flooding. | 
| | | i i 
Ka, Ke-------------- {Severe: iModerate: 1Severe: ĮSlight-->->->----- |Poor: 
Kenoma | peres slowly. | slope. | too clayey. | too clayey, 
| i ' 
| | | 


See footnote at end of table. 
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4 
| hard to pack. 
4 
y 


Greenwood County, Kansas 


Soil name and 
map symbol 


Labette 


Ld*: 


Labette--------- 


Dwight---------- 


Ls*: 


Labette--------- 


Ma, Mb, Me------- 


Newtonia 


Nd*; 


Niotaze--------- 


Darnell--------- 


Nz*: 


Niotaze--------- 


Darnell--------- 


Od*. 
Oil wasteland 


Pt*. 
Pits 


See footnote 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


---|Severe: 
I depth to rock, 


peres slowly. 


eres slowly. 


Severe: 


| 
| 
i 
4 
1 
| 
| 
I 
| 
| 
| peres slowly. 
1 

| 

H 

| 


---|Severe: 


| 
| peres slowly. 
1 
| 
| 


---|Severe: 


| depth to rock. 


---iSevere: 
{ wetness, 
{ percs slowly. 
4 
' 


---|Moderate: 
percs slowly. 


---|Severe: 


t depth to rock, 


| wetness, 
peres slowly. 


Severe: 


| depth to rock. 


depth to rock, 


| 

1 

| wetness, 

| peres slowly. 
| 


---|Severe: 
slope. 


1 
D 
] 
D 
4 
۱ 
1 
| 
H 
y 
' 
' 
۱ 
1 
٦ 


---|Severe: 
| peres slowly. 
۱ 
| 


flooding, 
wetness, 
peres slowly. 


at end of table. 


e 
depth to rock, 
P 


depth to rock, 


depth to rock, 


Se 


| 
0 
' 
| 
1 
i 
1 
i 
| 
i 
| 
| 
158 
| 
i 
1 
1 
| 
| 
i 


Mo 


1 
0 
į 
| 
H 
4 
1 
159 
id 
4 
| 
+ 
۱ 
| 
ISe 
d 
Mo 
5 


M 


5 


Se 
3 
d 


se 
8 


S 


| 
y 
1 
1 
1 
V 
۱ 
1 
4 
V 
1 
1 
+ 
4 
n 
+ 
i 
41 
4 
۱ 
y 
۱ 
1 
1 
' 
۱ 
0 
| 
1 
| 
1 
1 
1 
۱ 
0 
1 
1 
is 
' 
' 
4 
' 
' 
1 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 
41 
4 
1 
1 
' 
1 
1 
4 
' 
0 
1 
1 
| 
1 
| 
| 
D 
| 
1 
1 
1 
' 
1 
j 
1 
n 
1 
1 
y 
1 
۱ 


Sewage lagoon 
areas 


evere: 


depth to rock. 


evere: 


depth to rock. 


derate: 


depth to rock. 


vere: 


epth to rock. 


vere: 
epth to rock. 
derate: 

lope. 


rock, 
etness. 


vere: 
eepage, 


epth to rock. 


rock, 


rock, 


Trench 
sanitary 
landfill 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey, 
excess sodium. 


Severe: 
depth to rock, 
too clayey. 


Severe: 


e 
depth to rock. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
depth to 
wetness. 


rock, 


Severe: 
depth to 
seepage. 


rock, 


Severe: 
depth to 
wetness, 
slope. 


rock, 


Severe: 
depth to 
Seepage, 
slope. 


rock, 


Severe: 
too clayey. 


Severe: 
flooding, 
wetness, 
too clayey. 


| Area 


| sanitary 
| landfill 


Severe: 
depth to 


Severe: 


| 
| 
| 
| 
| 
| 
4 
I 
1 
| depth to 
| 
| 
| 
4 
' 


Moderate: 
depth to 


' 
1 
| 
፥ 
' 
| 
۱ 
y 
| 


Severe: 
depth to 


Severe: 
depth to 


Moderate: 
wetness. 


Severe: 
depth to 
wetness. 


Severe: 
depth to 
seepage. 


i 

| 

4 

1 

4 

I 

1 

' 

1 

1 

| 

| 

4 

t 

4 

1 

1 

| 

| 

4 

1 

i 

| 

H 

' 

| 

' 

1 

7 

k 

۱ 

۱ 

' 

| 

| 

| 
iSevere: 
| depth to 
| wetness, 
| slope. 
0 
i 
i 
4 
1 
| 
i 
| 
t 
| 
| 
' 
' 
1 
| 
| 
0 
| 
4 
۱ 
4 
t 
| 
1 
۱ 
1 
۱ 
i 


Severe: 
depth to 
Seepage, 
slope. 


Moderate: 
slope. 


Severe: 
flooding, 
wetness. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock, 


rock, 


rock, 


rock, 
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Daily cover 
for landfill 


area reclaim, 
too clayey, 
hard to pack. 


area reclaim, 
too clayey, 
hard to pack. 


hard to pack, 
excess sodium. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim. 


| 

| 

| 

1 

i 

| 

| 

| 

4 

١ 

| 

1 

| 

| 

i 

| 

4 

I 

i ፡ 

1 too clayey, 
4 

' 

١ 

| 

| 

! 

! 

| 

| 

i 

I 

i 

! 

(Poor: 

| too clayey, 
| hard to pack. 
' 

' 

(Fair: 

too clayey. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim, 
slope. 


Poor: 
too clayey, 
small stones. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


100 Soil Survey 


TABLE 12.--SANITARY FACILITIES--Continued 


° 
t 
hard to pack, 
wetness. 


percs slowly. too clayey. 


1 1 y 1 
Soil name and 0 Septic tank | Sewage lagoon | Trench i Área i Daily cover 
map symbol | absorption | areas I sanitary | sanitary i for landfill 
| fields | i landfill | landfill 
1 1 y 0 ۱ 
| | | | i 
በልዴ==መመመወመመመመመመመመመ | Severe: i Moderate: IModerate: iModerate: IFair: 
Reading | peres slowly. | seepage. | flooding, | flooding. i too clayey, 
| | | too clayey. | | thin layer. 
' ' ' ' | 
Sisa» |Severe: 1Severes |Severe: ¡Severe: i Poor: 
Steedman | peres slowly, | depth to rock, | depth to rock, | wetness. | too clayey. 
| wetness, | slope, | wetness, | | 
| depth to rock. | wetness. | too elayey. t | 
| | | | | 
WO ジニ ニ ニニ ニニ ニー ニニ ニニ ニニ ニニ ニニ 1Severe: (Slight----------- ¡Severe: ¡Severe: ¡Poor 
Woodson | peres slowly, | | too elayey, | wetness. | too clayey, 
| wetness. | | wetness. | | wetness, 
| | | i | hard to pack. 
i 1 i | | 
TU ‘Severe: iSlight----------- !Severe: (Severe: (Poor: 
Zaar wetness, ' | wetness, | wetness. | too clayey, 
1 | ( 
| | 
| | i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTIOM MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the Soil was 
not rated] 


Improbable: 
e 


area reclaim, xcess fines. excess fines. small stones. 


low strength, 
shrink-swell. 


0 
' ' ' ' 
Soil name and | Roadfill i Sand i Gravel i Topsoil 
map symbol | 0 H | 
| | I | 
| i i | 
| | | | 
Att, | | | | 
Aguents | | | 0 
1 1 1 i 
1 t 1 y 
Ca----- መመመመመመመመመመመመመመ>= Poor: ¡Improbable: iImprobable: (Poor: 
Chase | low strength, | excess fines. | excess fines. | thin layer. 
| shrink-swell. | | i 
፥ 1 4 + 
1 1 1 1 
Ce-------- -ሥ መ መመመመመሙመመመመ iPoor: | Improbable: ‘Improbable: Poor: 
Clime | area reclaim, | excess fines. | excess fines. 1 slope. 
| low strength. | | | 
1 7 1 1 
I ' 0 1 
Cm--------- =} Poor: ¡Improbable: iImprobable: iPoor: 
Clime | area reclaim, | excess fines. | excess fines. | too clayey. 
I low strength. | I 0 
| | i i 
ር5*: | | | | 
Clime---------------- | Poor: ¡Improbable: iImprobable: į Poor: 
| area reclaim, | excess fines. | excess fines. | too elayey. 
I low strength. i i 
M 1 ' ' 
' 1 ' ' 
Sogn----------------- (Poor: | Improbable: | Improbable: (Poor: 
| area reclaim. | excess fines. | excess fines. 1 area reclaim, 
^ 7 ' 4 
' 1 i 1 
De, Dn, Ds----- መመመመመመ= Poor: i Improbable: (Improbable: iPoor: 
Dennis 1 low strength, | excess fines, | excess fines. | too clayey, 
| shrink-swell. | ! | thin layer. 
4 + 
۱ | t f 
Dw-------- መመመወመመወመመመመመመመ= Poor: i Improbable: i Improbable: (Poor: 
Dwight ١ low strength, | excess fines. | excess fines. 1 excess sodium. 
| shrink-swell. ' | | 
4 4 0 1 
0 1 I 1 
Eb, Ec, Eh------------ IPoor: i Improbable: i Improbable: i Poor: 
Eram | area reclaim, | excess fines. | excess fines. | thin layer. 
{ low strength, i | | 
| shrink-swell. H ' i 
I i ; i 
Ft*: | i | | 
Florence-------- -----| Poor: i Improbable: i Improbable: (Poor: 
| low strength. ገ excess fines. | excess fines. | small stones, 
H ' | | area reclaim. 
1 ' , 1 
1 | 0 0 
Labette-------------- (Poor: iImprobable: iImprobable: iPoor: 
| area reclaim, | excess fines. | excess fines. | small stones. 
| low strength, i | | 
| shrink-swell. i | ( 
' 1 1 
0 I 1 1 
le, If----------------|Poor: | Improbable: iImprobable: 1Good . 
Ivan | low strength. | excess fines. | excess fines. | 
| | | | 
Ka, Ke---------------- (Poor: iImprobable: iImprobable: iPoor: 
Kenoma 1 low strength, | excess fines. | excess fines. | thin layer. 
! shrink-swell. i i | 
| | ' | 
La------ መመመመወመመመመመመመመመ።መ | Poor: ilmprobable: {Improbable : (Poor: 
Labette | area reclaim, | excess fines. | excess fines. | small stones. 
| low strength, i i ' 
| shrink-swell. ' i | 
| i 1 | 
Ld*: | ! 1 1 
Labette-------------- ¡Poor: i Improbable: (Poor: 
M 4 ' 
| | | 
| i i 
1 ! i 


See footnote at end of table. 
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Soi 
m 


Ld*; 
Dwight 


Ls*: 
Labett 


Ma, Mb- 
Martin 


Me----- 


Martin 


Newton 


Nd*: 
Niotaz 


Darnel 


Nz*: 
Niotaz 


Darnel 


04*. 


1 name and 
ap symbol 


64-መመመመመመመመመመመመመ 


ia 


Y — 


እ ስውም ት ንን ን 


所 = 一 一 一 一 一 一 一 一 一 一 一 号 一 


.,1 125 


Oil wasteland 


Steedman 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


| low strength, 
{ shrink-swell. 
| 
1 
1 


į Poor: 

| area reclaim, 
| 1ow strength, 
| shrink-swell. 
1 
1 


| area reclaim. 
l 

| Poor: 

low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


| 
| 
1 
1 
| 
| 
1 
1 
| 
| Poor: 

| low strength. 
| 

(Poor: 

| area reclaim, 
| low strength. 
i 


{Poor: 

| area reclaim. 
| 

' 

' 

' 

L 


| Poor: 

| area reclaim, 
| low strength. 
' 

1 

| Poor: 

area reclaim. 


Fair: 
shrink-swell. 


{Poor : 
low strength, 
wetness, 
shrink-swell. 


low strength. 


Poor: 
low strength, 


I 

| 

4 

1 

i 

| 

| 

| 
(Poor: 
| 

i 

| 

l 

1 shrink-swell. 
4 

i 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


H 
o3 


probable: 
xcess fines. 


H 
o3 


probable: 
xcess fines. 


a] 
ወ= 


probable: 
xcess fines. 


سر 
o3‏ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


بر 
o3‏ 


Soil Survey 


Topscil 


Poor: 
excess sodium. 


Poor: 
small stones. 


area reclaim. 


Fair: 
too clayey. 


Poor: 
too clayey. 


Fair: 
thin layer. 


Poor: 
thin layer. 


Poor: 
area reclaim, 
small stones. 


or: 
hin layer, 
lope. 


uro 


area reclaim, 
small stones, 
slope. 


oor: 
small stones, 
area reclaim. 


Poor: 


too clayey, 
wetness. 


layer. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


-一 一 -一 一 一 
1 | ' 
Soil name and 0 Roadfill Sand Gravel i Topsoil 
map symbol | i 
1 1 
1 


Improbable: 
e 


o 
low strength, excess fines. xcess fines. too clayey. 


' 
' 
| shrink-swell. 
' 
4 


H 
۱ 
Wo--------------2------ (Poor: | Improbable: Improbable: Poor: 
Woodson 1 shrink-swell, H excess fines. wetness. 
I low strength, | 
{ wetness. i 
+ 4 
' I 
ZZ コニー ニニ ニニ ニニ ニー ニー "——— Poor: Improbable: Poor: 
| 
上 
| 


1 
i 
| 
4 
1] 
1 
| 
excess fines, 
1 
1 
1 
1 
1 
' 
۱ 
i 
1 
0 
1 
' 
1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14,--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Soil name and 
map symbol 


Limitations for-- 


i Pond 
| reservo 


| Embankments, 


ir dikes, and 


Drainage 


Features affecting-- 


i Irrigation 


Terraces 
and 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not evaluated] 


Grassed 


1 
4 
l areas levees | diversions H waterways 


At*. 
Aquents 


Dn, 


Ft#: 


Kenoma 


See footnote at 


{Slight 
4 
1 
i 
| 
iSevere: 
| slope. 
i 


Moderate: 
| depth to 
| slope. 

| 

| 

| 


¡Severe: 
slope. 


¡Moderate: 


| slope. 
1 
1 


(Moderate: 
I depth to 


| 
(Moderate: 
depth to 


H 
1 
i 
' 
1 
4 
4 
1 


iModerate: 
depth to 
slope. 


(Moderate: 
| depth to 
| slope. 

4 

1 
¡Moderate: 
{ depth to 
{ slope. 

i 
(Moderate: 
| seepage. 
4 

I 
ISlight---- 
4 

| 

įModerate: 
| slope. 

1 


1 
| 


end of ta 


| 
1 
| 
D 
| 
| 
| 


Moderate: 
thin layer, 
hard to pack. 


Moderate: 
thin layer, 
hard to pack. 


rock, 


Moderate: 
thin layer, 
hard to pack. 


----- iModerate: 
1 hard to pack, 
wetness. 


Moderate: 
hard to pack, 
wetness. 


Severe: 
excess sodium. 


Moderate: 
thin layer, 
hard to pack, 
wetness. 


1 

1 

| 
i 
i 
i 
' 
| 
rock. 
1 
i 
| 
rock. ! 
i 

+ 

V 

| 


iModerate: 
rock, thin layer, 

| hard to pack, 

į wetness. 


Severe: 


rock,} hard to pack. 


rock,| thin layer. 


i 
i 
' 
| 
| 
| 
1Severe: 
i 
| 
i 
iModerate: 
| piping. 
ーー ニーー iSevere: 
| hard to 
| 
i Severe: 
hard to 


4 
i 
à 
y 
i 


ble. 


Percs slowly, 
flooding, 
| frost action. 


I 
I 
| 
| 
| 


Deep to water 


Deep to water 


Deep to water 
{Deep to water 

' 

Percs slowly--- 


res slowly, 
lope. 


で‏ مه 


Deep to water 


res slowly, 
epth to rock. 


ao 


e 
depth to rock, 
slope. 


water 
water 


water 
water 


4 

| 

| 

| 

| 

i 

| 

| 

| 

' 

' 

| 

| 

i 

| 

i 

| 

i 

| 

| 
¡Peres slowly, 
| 

| 

1 

1 

| 

1 

| 

| 

| 

| 

1 

| 

۱ 

۱ 

| 

| 

| 

| 

| 

| 

| 

| 

| water 
0 
1 
۱ 
| 
| 


eres slowly, 
rodes easily. 


Peres slowly, 
depth to rock. 


Slow intake, 
percs slowly, 
depth to rock. 


Slow intake, 
peres slowly, 
depth to rock. 


Depth to rock, 
slope. 


Wetness, 
peres slowly, 
rooting depth. 


Wetness, 
peres slowly, 
rooting depth. 


Peres slowly, 
erodes easily, 
excess sodium. 


Wetness, 
peres slowly, 
depth to rock. 


Wetness, 
peres slowly, 
depth to rock, 


Large stones, 
droughty, 
slope. 


Peres slowly, 
depth to rock, 
slope. 


Peres slowly, 
erodes easily. 


Peres slowly, 
slope, 
erodes easily. 


Erodes easily, 
wetness, 
peres slowly. 


S1ope, 
depth to rock, 
peres slowly. 


Depth to rock, 
peres slowly. 


Slope, 
depth to rock, 
peres slowly. 


Slope, 


depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

! 

I 

' 

| 

1 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

i 

| 

i 

4 

۱ 

| 

i 

{Erodes easily, 
| wetness, 

| peros slowly. 
4 

' 

{Erodes easily, 
' 
' 
' 
i 
| 
i 
i 
i 
i 
| 
i 
i 
| 
| 
0 
! 
| 
i 
' 
| 
| 
| 
| 
4 
፥ 
+ 
i 
| 
+ 


wetness, 
perces slowly. 


Erodes easily, 
perces slowly. 


Depth to rock, 
erodes easily. 


Depth to rock, 
erodes easily. 


Large stones--- 


Depth to rock, 
erodes easily. 


1 
{Favorable 
' 

1 

i 
{Erodes 
percs 


easily, 
slowly. 
Erodes 
ercs 


easily, 


r 
p slowly. 


Erodes easily, 
percs slowly. 


Slope, 
depth to rock, 
peres slowly. 


Depth to rock, 
percs slowly. 


Slope, 
depth to rock, 
peros slowly. 


Slope, 


depth to rock. 


Erodes easily, 
rooting depth, 
percs slowly. 


Erodes easily, 
rooting depth, 
percs slowly. 


Excess sodium, 
erodes easily, 
percs slowly. 


Erodes easily, 
depth to rock. 


Erodes easily, 


r 
depth to rock. 


Large stones, 
droughty. 


Erodes easily, 
depth to rock. 


¡Favorable. 


Erodes 
peres 


easily, 
slowly. 


easily, 


slowly. 


1 

| 

| 

| 

| 
{Erodes 
| peres 
I 

4 

1 
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TABLE 14,--WATER MANAGEMENT--Continued 


e r 
depth to ۳۵۵۱۰۱ thin layer. depth to rock.| erodes easily.| depth to rock. 


Dwight-----------|Moderate: Severe: Deep to water Peres slowly, Erodes easily, |Excess sodium, 


mitations for-- eatures affecting-- 
Soil name and Pond Embankments, | Terraces ' 
map symbol reservoir dikes, and Drainage Irrigation | and | Grassed 
i areas levees i | diversions H waterways 
| | 
1 
La--2-2-2------------|Moderate: Severe: Deep to water Peres slowly, {Depth to rock, {Erodes easily, 
Labette depth to rock. thin layer. depth to rock.| erodes easily.| depth to rock. 
| | 
Ld*: 1 
Labette----------|Moderate: Severe: Deep to water Peres slowly, {Depth to rock, {Erodes easily, 
^ 
| | 
H 
| 4 


e 
depth to rock.į excess sodium. erodes easily,į percs slowly. 
e 


x 
erodes easily, 
xcess sodium, į p 


| 
| 
4 
4 
| 
| 
| 
| 
| ercs slowly. 
4 
| 
i 
| 
| 
| 


i | i 
i | i 
1 M ' 
i ' ' i 
i | | | 
i | | | 
| | | | 
| | 1 i 
| | | | 
1 | | | 
i | 1 | 
i | | | 
| | I | 
i | | | 
| | | | 
4 4 ' 1 1 
0 1 1 1 I 
Ls*; | | | | | 
Labette---->>>---|Moderate: iSevere: {Deep to water |Percs slowly, {Depth to rock, iErodes easily, 
depth to rock,| thin layer. H | depth to rock,! erodes easily.i depth to rock. 
slope. 0 | | slope. | | 
1 ' 1 i 4 
1 4 1 1 ' 
Sogn-------------iSevere: ISlight---------|Deep to water ¡Depth to rock, {Depth to rock ¡Depth to rock. 
| depth to rock.! ' | slope. i i 
i i M 1 4 4 
' ' L | 1 1 
Ma---------------- (Slight---------| Moderate: (Peres slowly, {Wetness, {Erodes easily, |Erodes easily, 
Martin H į hard to pack, | frost action. | peres slowly. | wetness. | peres slowly. 
| | wetness. | | i | 
| | i | | | 
Mb---------------- !Moderate: !Moderate: Peres slowly, |Wetness, {Erodes easily, {Erodes easily, 
Martin | slope. | hard to pack, | frost action, | percs slowly. | wetness. | peres slowly. 
| | wetness. | slope. | i | 
M i 4 ۱ ፥ | 
' 1 1 ۱ y 0 
Me---------------- Moderate: iModerate: tPercs slowly, iWetness, {Erodes easily, |Erodes easily, 
Martin | slope. | hard to pack, | frost action, | slow intake, | wetness. | peres slowly. 
| | wetness. | slope. | peres slowly. | | 
' I + 7 H 4 
۱ ۱ ۱ ' ' 1 
Na---------------- i Moderate: | Moderate: ¡Deep to water {Erodes easily {Erodes easily [Erodes easily. 
Newtonia | seepage. | hard to pack. | | i i 
| | i | | | 
Nd*: H ì i | | | 
Niotaze---------- (Moderate: iSevere: iPercs slowly, |Wetness, {Depth to rock, |Wetness, 
| depth to rock,| thin layer. į depth to rock,| peres slowly. | erodes easily. erodes easily. 
{ slope. I | slope. ' | | 
| i i i | | 
Darnell---------- Severe: Severe: ¡Deep to water ¡Depth to rock, {Depth to rock {Depth to rock. 
| depth to rock. piping. t | slope. H | 
4 H 4 1 4 1 
۱ + 1 1 1 1 
N2*; i | i | ! | 
Niotaze---------- ¡Severe: ¡Severe: iPercs slowly,  iWetness, (Slope, iWetness, 
| slope. | thin layer. I depth to rock,| peres slowly. | depth to rock,i slope, 
| i | slope. | | erodes easily.; erodes easily. 
i | ' | i | 
Darnell---------- ISevere: ISevere: ¡Deep to water ¡Depth to rock, ¡Slope, 1S1ope, 
| depth to rock,| piping. i | slope. | depth to rock.| depth to rock. 
| slope. | | | | | 
à 1 4 1 4 £ 
' 1 1 1 1 1 
Od*, | | i | | | 
Oil wasteland | i | | | | 
| | | | | | 
Op---------------- iSevere: ISlight--------- {Deep to water |Percs slowly, |Slope, iSlope, 
Olpe | slope. | i | slope. | peres slowly. | percs slowly. 
4 4 ፥ | 4 | 
1 1 ፥ 1 1 1 
Os----------- -----|[Slight---------iSevere: iPercs slowly, |Wetness, iWetness, iWetness, 
Osage ' | hard to pack, | flooding. | droughty, | peres slowly. | droughty, 
| | wetness. 0 | slow intake. | | percs slowly. 
| | | | | | 
pte, | | | i i | 
Pits | | i | | i 
| i | ' ' i 
Re--.------------ --|Moderate: (Slight---------iDeep to water |Favorable------ {Erodes easily {Erodes easily. 
Reading | seepage. | ' | I | 
| | | | | 
St iModerate: 1Severe: ۱۳۵۲۵5 slowly---iSlow intake, Peres slowly---|Percs slowly. 
Steedman slope, | shrink-swell. | îs | 
4 1 ^ y 
' ' ' 1 
4 ' 1 I 


i 
4 
y 
| lope. ' 
| depth to rock. | 
7 4 
' 1 


See footnote at end of table. 
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TABLE 14.--WATER MANAGEMENT--Continued 


I | wetness. peres slowly. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Limitations for-- Features affecting-- 
Soil name and | Pond Embankments, Terraces 
map symbol į reservoir | dikes, and I Drainage | Irrigation i and | Grassed 
| areas | levees 1 | |  diversions | waterways 
i | | | | | 
Wo---------------- (Slight--------- ISevere: {Percs slowly---|Wetness, {Erodes easily, iPeros slowly, 
Woodson 1 | wetness. 1 | peres slowly, | wetness, | wetness, 
| ! | | erodes easily.| peres slowly. | erodes easily. 
| | | 
Za---------------- ISlight--------- ¡Moderate: ¡Peres slowly---jWetness, ¡Wetness, lWetness, 
Zaar | | hard to pack, | | slow intake, | peres slowly. | peres slowly. 
i i | i 
| 1 | 1 


Greenwood County, Kansas 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. 


See footnote at end of table. 


107 


Absence of an entry indicates that data were not estimated] 


T ' 0 Classification IFrag- | Percentage passing T I 
Soil name and {Depth} USDA texture | 1 Įments | sieve number-- ILiquid | Plas- 
map symbol ! | | Unified | AASHTO |» 3 | i | | limit | ticity 
| | | i iinches! Y | 10 4 HO i 200 | | index 
i In 1 i ' | Pet | | ' i | Pet 1 
| | | | | i | | | | i 
At*. | | | | | | | i ' | | 
Aguents i I | | | i i | | i | 
| | i i | | | i | | | 
Ca--------------- | 0-14|Silty clay loam ¡CL 1ል=6, ለ=" | O | 100 | 100 |95-100;90-100| 35-45 | 15-25 
Chase 114-45|Silty clay, silty!CH, CL IA-T, A-6 | 0 | 100 | 100 195- 100 190 100! 35-65 | 20-45 
| | clay loam, clay.| | | | | H i 
145-60|Silty clay loam, 168, CL {A-7, 8-6 | 0 1 100 į 100 195- 1003 90- 1001 35-60 | 20-40 
| | silty clay. 1 i i i | | | i | 
| i i i | i | | | | | 
ርደ-““-“-<መመመመዲመመመመመመመመ | 0-9 {Silty clay loam {CL 1A=7, 8-6 | 0-15 $90-100!90-1001 85-100} 80-95 | 35-50 | 15-25 
Clime | 9-18{Silty clay, clay, (CH, CL 1A-7, A-6 | 0 | 100 | 100 180-100170-95 | 35-60 į 15-35 
i | silty clay 1 H i 0 i ' i i | 
118-30/Silty clay, clay ICL, CH ۱۸-۲ | 0 185-100180-100175-95 160-90 | 45-60 | 20-30 
¦ 30 iUnweathered |. see | -== --- 
| | bedrock. | | | | | | | | | 
| | | | | | | | | 1 i 
Cm--------------- | 0-111S11ty clay------- 105, CH 1A-7 | 0-15 190-100190-100185-100180-95 1 40-60 | 15-35 
Clime ۱11-20151180 clay, clay,iCH, CL lA-7, A-6 | 0 1 100 | 100 180-100170- 95 ! 35-60 ! 15-35 
| į silty clay loam.| | | | | | | | i 
۱20-3218511: 0 clay, clay ICL, CH 14-7 | 0 185-100180-100175-95 160-90 į 45-60 | 20-30 
| 32 ¡Unweathered D --- 0 --- | “=መ --- 
| | bedrock. i | | | | | | | | 
| i | | | | ) | | | i 
ር5ቾ! | i | | 1 i | i | | i 
Clime----------- 1 0-111Silty olay------- ¡CL, CH ¡A-7 | 0-15 190=100190=100185=100180-95 | 40-60 | 15-35 
۱11-2319116۷ clay, clay,!CH, CL IA-7, A-6 | O 1! 100 | 100 180-100170-95 | 35-60 ¦ 15-35 
| I silty clay 1oam.! | | i i | | | i 
123-331Silty clay, clay (CL, CH 1A-7 | 0 185-1001 80-100175-95 160-90 | 45-60 | 20-30 
| 33 ¡Unweathered |. = | === | سس‎ 1 === | === | === | ==>= | === | --- 
| | bedrock. | | | i | | i | i 
| i | | | ' | | | | | 
Sogn------------ | 0-7 {Silty clay loam CL, MH, CHÍA-6, A-7 | 0-10 |85-100;85-100;85-100;70-100i 25-55 | 10-25 
| 7 {Unweathered | -- | 225 | == d... 1 d. በዴ | === [d  ዴ- 
| | bedrock. | | 1 | | | ' | | 
| | | | | | | | i | | 
De, Dn----------- | 0-12/811t loam-------- IML, CL, IA-4, A-6 | 0 ነ 100 | 100 196- 100; 165- 97 | 20-37 | 5 
Dennis i ! | CL-ML | | į i I I 
۱12-1715116۷ clay loam, {CL ۱۸-6, ۸۰7 | 0 198- 100198- 100195- 100175 98 | 33-48 | 13-25 
i ¦ clay loam. | | | | | | 
۱17-601618۷, silty clay, CL, CH {A-7, A-6 | 0 198- 100} 98 100194- 100! 175- 98 1 37-65 | 15-35 
! i silty clay loam.! | | i | | | | i 
| | i | | i | | | | 
Ds--~-~--~-------- | 0-6 {Silty clay loam ¡CL ۱۸-6, ለ=? | O | 100 i98- 100:94- 100:75-98 | 33-48 | 13-25 
Dennis | 6-16|Silty clay loam, {CL {A-6, A-7 | 0 198- 1001 98- 100194=1001 175- 98 | 33-48 1 13-25 
| | clay loam. H i | ' | | | 
116-60| Clay, silty clay, | ርሀ, CH iA-T, A-6 | 0 198- 100198- 100194- 100175- 98 | 37-65 | 15-35 
| ¦ silty clay loam. | | | i i | | i 
i i i 1 | i i | | | 
Dw--------------- ! 0-4 !Silt loam-------- ICL-ML, CL |A-l, A-6 | O į 100 | 100 195- 100185- 100; 25-40 ۱ 5-15 
Dwight | 4-23¡Clay, silty clay ¡CH ¡A-7 | 0 | 100 | 100 !95-100/90-100! 50-70 | 25-40 
123-44|Clay, silty clay, 105, CH ۱۸-7 | O | 100 | 100 195-100190-100! 45-60 | 25-40 
! | silty clay loam.! | | ' i | | | | 
| 44 {Unweathered | --- | --- | “መመ | نہ | >-=-= | === | >=== | >== | یہ‎ 
i | bedrock. 1 1 | i i I ' | | 
| | | | | | | | i ' | 
Eb, Ec----------- | 0-10|Silty clay loam ¡CL 1۸-6, A-7 | 0 185-100185-100185-100175-95 | 33-48 | 12-25 
Eram 110-331S11ty clay loam, CL, CH 1A-7, 8-6 í 0 195-100195-100190-100185-98 | 37-65 | 15-35 
| | silty clay, clay! | | | | | | | | 
i | loam. | | | | i | | | | 
| 33 Weathered bedrock} --- } --- | መመ> | ===. |--- 1--- ous | መመመ | =-=- 
i | | | | | | | i | | 
Eh--------------- | 0-6 {Silty clay loam {CL ۱۸-6, A-7 | 0 185-100185-100185-100175-95 | 33-48 | 12-25 
Eram | 6-21|Silty clay loam, (CL, CH ۱۸-7, 8-6 | 0 195-100195-100190-100185-98 | 37-65 | 15-35 
| | silty 618ሃ, clay! | | 1 i | | | | 
| | loam. | | | i ' i | | 
i 21 Weathered bedrock! --- | --- 1. ==> | ===> | === | ===> --- 
i | | | | | | i i ' 


bedrock. 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
1 1 i Classification  |Frag- | Percentage passing | H 
Soil name and iDepthi USDA texture | 1 iments | sieve number-- iLiquid | Plas- 
map symbol H | | Unified | AASHTO 1 > 3 | [ H | | limit | ticity 
i | | | tinches; 4 1 10 1 40 | 200 | | index 
| In | [ | i Pet i i 0 | i Pet i 
' | | | 1 i | | 1 i i 
Ft*: i | | | | | | | | | 
Florence-------- | 0-13|Cherty silt loam 166, SC, CLIA- -6, | 0-10 130-90 120-75 120-75 120-70 | 25-35 | 10-20 
i | | | A-2-6 | | í | | | | 
113-19¡Very cherty siltyiGC, SC 1A-2-7, 110-20 ¡30-70 {20-45 ¡20-45 ¡15-40 | 50-65 | 30-40 
i | elay loam, | | ۸-7 | | | | | i | 
0 | cherty silty i H H i i | | i | 
i | clay loam. | | | | | | | i | 
119-45 Very cherty silty!GC, SC, CH!A-2-7, [10-80 130-90 120-80 120-75 115-70 | 50-75 | 30-45 
| | clay, cherty | | A-7 | | | | | | | 
1 | clay, very | | i | | | | ' i 
| | cherty clay. | | i | | | | | | 
1 45 {Unweathered 1. asss 6^ gms —— eee «1. መመመ مو کک‎ ፡1 መመመ: :119:መመወ و‎ መ= 
! | bedrock. | | | | | | | | | 
i i | | i | | | i 1 | 
Labette--------- | 0-9 {Silty clay loam ¡CL ۱۸-6, A-7 I 0 185-100185-100185-100185-100] 30-50 į 10-25 
| 9-311Silty clay, siltyiCH, CL 1A-7-6 | 0-20 175-100170-100165-100160-100; 40-60 | 20-35 
| | clay loam, | | ' | | H | H i 
| | cherty silty | i | | | | | i | 
| | elay. | | | | | | | | | 
1 31 |Unweathered | --- | --- | “=መ | === | --- | --- [ ==> | ==> d ہہ‎ 
! | bedrock. | i | i | | | | | 
| 1 i | | | | | | i 
Io----------.---- | 0- Sn site loam-------- ¡CL 1A-4, A-6 1 0 195-100195-100190-100170-100! 25-40 | 7-20 
Ivan 127-6015ilt loam, silty ¡CL 1A-4, A-6,1 O 195-100:95-100190-100165-100 25-15 | 5 
| | clay loam, loam. | | A-7 i 1 i i 0 i 1 
i i | i | | ! i | i i 
an ا ا ا‎ | 0-38!Silt loam-------- ¡CL 1A-4, A-6 1 0 195-100195-100;90-100;70-100; 25-40 í 7-20 
Ivan 138-60;Silt loam, silty {CL {A-4, A-6, O 195-100195-100190- 100165- 1001 25-45 | 7-25 
| | clay loam, loam.! i A-7 0 ! ! | | H i 
| | | i i i i | | i 
Ka--------------- | 0-11!Silt loam-------- ICL, CL-ML,{A-4, A-6 1 0 185-100185-100185-100185-100! 25-40 | 3-18 
Kenoma | i 1 ML | i | | ! | i | 
[11-26 [54157 clay, clay {CH A-7 ¦ 0 |85-100!85-100!85-100!85-100! 50-75 | 30-48 
126-601Silty clay, siltyiCL, CH iA-T | 0 185-100185-100175-100175-95 | 45-65 | 25-44 
0 | elay loam. 1 i i | | | 1 | | 
| | | | | | | | | | | 
Ke--------.----.--- | 0-4 {Silty clay loam ¡CL ۱۸-6 | 0 185-100185-100185-100185-100! 30-40 | 10-20 
Kenoma | 4-25|Silty clay, clay {CH ۸-7 | 0 185-100185-100185-100185-1001 50-75 | 30-48 
125-60 |Silty clay, siltyiCL, CH ۱۸-7 | 0 185-100185- 100175- 100; 175- 95 | 45-65 | 25-44 
l | clay loam. | | i | 1 i i | 
| i | | | | 1 | | | | 
1.8ጻመመመመጻመመመመመመመወ መመመመ | 0-9 [Silty clay loam {CL ۱۸-6, A-7 I 0 185-1001 85-100} 85-100/ 85-100} 30-50 | 10-25 
Labette | 9-311Silty clay, siltyiCH, CL 1A-7-6 | 0-20 175-100170-100165-100160-1001 40-60 | 20-35 
I | clay loan, I ' ' | i | | i | 
| | cherty silty | | | | H H | H | 
| | clay. | | i | H i i H | 
1 31 |Unweathered | --- i --- | === | ==> | === | “== | === | -- d === 
i 1 bedrock. | | | | | | | | | 
| | | i | | ! i | | | 
Ld*: i i | | | | | | | | | 
Labette--------- | 0-9 {Silty clay loam ¡CL ۱۸-6, A-7 | 0 185-100185-100185-100185-1001 30-50 | 10-25 
į 9-3615ilty clay; siltyiCH, CL ۱۸-1-6 | 0-20 175-100170-100165-100160-100! 40-60 | 20-35 
| | clay loam, | i i i | i | | | 
| | cherty silty | i | | ' 0 i i | 
| | clay. 1 i | | | | | | | 
| 36 |Unweathered I --- | --- | --- | ==- | ==-  ] ==> [1 “=> | ==> 1. ーーー 
| | bedrock. | | | | | | | | | 
| | | i i | | i | | | 
Dwight---------- | 0-4 [Silt loam-------- ICL-ML, 5 ን ፣ A-6 | ዕ | 100 | 100 i ና وت‎ “1001 25-40 | 5-15 
i i ' M ' 0 i i 
| 4-23|Clay, silty clay ¡CH 1A-7 | 0 | 100 | 100 195፦ 100190- 1001 50-70 | 25-40 
|23- ዛዛ Clay, silty clay,iCL, CH 1ለ-7 + 0 | 100 1 100 |95-100|90-100| 45-60 | 25-40 
| | silty clay 3088. 0 i | | | | 
| ዛዛ |Unweathered i --- | “== 1--- | ==>= | --- --- ===> | --- 
i ' | | | | | | 
| | | i | | | | 
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Greenwood County, Kansas 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Percentage passing 
sieve number-- 


Classification 
USDA texture | ' 


{Depth} 


Soil name and 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Silty clay loam.i 
1 
0 


[ ] Classification IFrag- | Percentage | passing 1 T 

Soil name and ¡Depth! USDA texture i | iments | Sieve number-- {Liquid | Plas- 
map symbol 0 i | Unified | AASHTO {| > 3 | | | [ | limit | ticity 

| i | | linchest 4 L 10 į 40 1200 | | index 

| In | ' I i Pet | | i | | Pet | 

i | | | | | | | | i | 
Rei | 0=1318415 loam-------- ICL, CL-ML |A-H, A-6 | 0 i 100 | 100 190-100185-1001 25-40 | 5-20 
Reading ۱13-11۱5119۷ clay loam (CL 1A-6, A-7 | 0 1 100 | 100 195-100190=100| 35-50 | 15-30 
14y-60|Silty clay loam, {CL 1۸-6, ለ=? | 0 1 100 | 100 ¡95-100/80-100| 35-50 | 15-30 

| i clay loam, silty| | | | | | | i | 

| | clay. | | | | | | | | | 

| i i | i | | | | | | 
St---.---..--.--- 1 0-8 {Stony loam------- 1CL tA-4, 8-6 | 1-15 175-100175-100170-100160-98 | 30-37 | 8-14 
Steedman | B-30|Clay, silty clay |CL, CH 1ለ=? | ዐ 198-100195-100195- 100190-99 + 41-70 | 20-40 

{ 30 {Weathered bedrock} --- i --- | === ous [ === ou. | --- | === | ==> 

| | | i | | | | | | 
Wo--------------- | 0-7 {Silt loam-------- ICL, CL-ML ¡A-4, A-6 í 0 1 100 | 100 190- 100185- 1001 25-40 | 5-20 
Woodson | 7-3215116۷ clay, clay ¡CH 1A-7-6 | 0 | 100 195-100195-100190=1001 50-65 | 30-45 
132-60|Silty clay, clay, (CH, CL 1A-7-6 | 0 | 100 i95- 100195 100:90-100; 45-65 | 20-40 

| | silty clay loam.! | i | | i | | | 

| | | | | | i ' | | | 
Za--------------- | 0-13|Silty clay======= (CH ۱۸-۲ 1 0 | 100 | 100 195-100190-100! 50-70 | 25-40 
Zaar 3-531Silty clay, clay ۷۶ ۱۸-7 | 0 | 100 1 100 195=100190=1001 50-70 | 25-40 
3-60iSilty clay, clay, ICH, CL ۱۸-۲ ' 0 i 100 i 100 195-100190-100] 40-65 | 15-40 

i 0 ' | 1 M i | 

| i i | i | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 
Entries under "Erosion factors--T" apply to the entire profile. 


under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


entry indicates that data were not available or were not estimated] 


Greenwood County, Kansas 
[The symbol < means less than. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOTLS--Continued 
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Greenwood County, Kansas 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL AND WATER FEATURES 


Absence of an entry indicates that the feature is not a concern or 
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that data were not estimated] 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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Soil name 


Chase 


Sogn 


TABLE 19.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Loamy and clayey, mixed, mesic Typic Fluvaquents 
Fine, montmorillonitic, mesic Aguic Argiudolls 

Fine, mixed, mesic Udorthentic Haplustolls 

Loamy, siliceous, thermic, shallow Udic Ustochrepts 
Fine, mixed, thermic Aquic Paleudolls 

Fine, montmorillonitic, mesic Typic Natrustolls 
Fine, mixed, thermic Aguic Argiudolls 
Clayey-skeletal, montmorillonitic, mesic Udic Argiustolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine, montmorillonitic, thermic Vertic Argiudolls 
Fine, mixed, mesic Udic Argiustolls 

Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-silty, mixed, thermic Typic Paleudolls 

Fine, montmorillonitic, thermic Aquic Paleustalfs 
Clayey-skeletal, montmorillonitic, thermic Typic Paleudolls 
Fine, montmorillonitic, thermic Vertic Haplaquolls 
Fine-silty, mixed, mesic Typic Argiudolls 

Loamy, mixed, mesic Lithic Haplustolls 

Fine, montmorillonitic, thermic Vertic Haplustalfs 
Fine, montmorillonitic, thermic Abruptic Argiaquolls 
Fine, montmorillonitic, thermic Vertic Hapludolls 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who reguire alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an egual opportunity provider and 
employer. 
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SOIL LEGEND 


Florence-Labette association: Deep and moderately deep, nearly level to strongly sloping, well drained soils that 


have a dominantly clayey or cherty clay subsoil; on uplands U.S. DEPARTMENT OF AGRICULTURE 
Clime-Sogn-Martin association: Deep to shallow, nearly level to moderately steep, moderately well drained to some- SOIL CONSERVATION SERVICE 
what excessively drained soils that have a clayey or silty subsoil; on uplands KANSAS AGRICULTURAL EXPERIMENT STATION 


Eram-Labette-Kenoma association: Moderately deep and deep, nearly level to moderately sloping, moderately well 


drained and well drained soils that have a dominantly clayey subsoil; on uplands and high terraces GEN ER AL SO ۱ L M AP 


Steedman-Dennis-Eram association: Moderately deep and doep, gently sloping to strongly sloping, moderately well 


drained soils that have a dominantly clayey subsoil; on uplan GREENWOOD COUNTY, KANSAS 
L5] Niotaze-Darnell-Steedman association: Moderately deep and shallow, nearly level to steep, somewhat poorly 
drained to well drained soils that have a clayey or loamy subsoil; on uplands Scale 1:253.440 
1 0 1 2 4 Miles 


Ce] Olpe-Kenoma association: Deep, gently sloping to strongly sloping, well drained and moderately well drained 
soils that have a dominantly clayey or gravelly and clayey subsoil; on uplands 
፳፻] Reading-lvan-Chase association: Deep, nearly level, well drained and somewhat poorly drained soils that have a 
silty or clayey subsoil; on low terraces and flood plains 
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SECTIONALIZED 
TOWNSHIP. 


Compiled 1982 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meon! for general planning rather than a basis 
for decisions on the use of specific tracts. 
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Original text from each individual map sheet read: 
This soil survey map is compiled on 1979 aerial photography by the 
U.S. Department of Agriculture, Soil Conservation Service and 
cooperating agencies. Coordinate grid ticks and land division INDEX TO MAP SHEETS 
corners, if shown, are approximately positioned. GREENWOOD COUNTY, KANSAS 
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SOIL LEGEND 


Aquents, flooded 

Chase silty clay loam 

Clime stony silty clay loam, 20 to 30 percent slopes 
Clime silty clay, 3 to 7 percent slopes 

Clime-Sogn complex, 5 to 20 percent slopes 
Dennis silt loam, 1 to 4 percent slopes 

Dennis silt loam, 4 to 7 percent slopes 

Dennis silty clay loam, 2 to 6 percent slopes, eroded 
Dwight silt loam, 0 to 2 percent slopes 

Eram silty clay loam, 1 to 4 percent slopes 

Eram silty clay loam, 4 to 7 percent slopes 

Eram silty clay loam, 3 to 7 percent slopes, eroded 
Florence-Labette complex, 2 to 12 percent slopes 
lvan silt loam, channeled 

Ivan silt loam, occasionally flooded 

Kenoma silt loam, 1 to 4 percent slopes 

Kenoma silty clay loam, 2 to 5 percent slopes, eroded 
Labette silty clay loam, 1 to 4 percent slopes 
Labette-Dwight complex, 0 to 3 percent slopes 
Labette-Sogn silty clay loams, 0 to 8 percent slopes 
Martin silty clay loam, 1 to 4 percent slopes 
Martin silty clay loam, 4 to 7 percent slopes 
Martin silty clay, 3 to 7 percent slopes, eroded 
Newtonia silt loam, 0 to 2 percent slopes 
Niotaze-Darnell complex, 0 to 6 percent slopes 
Niotaze-Darnell complex, 6 to 35 percent slopes 
Oil wasteland 

Olpe gravelly silt loam, 4 to 15 percent slopes 
Osage silty clay 

Pits, quarries 

Reading silt loam 

Steedman stony loam, 3 to 12 percent slopes 
Woodson silt loam, 0 to 2 percent slopes 

Zaar silty clay, 0 to 2 percent slopes 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (labe!) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house . 
(omit in urban areas) 


Church å 


School š 
Indian 
Mound 
Indian mound (label) ጢ 


Tower 
Located object (label) o 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
M a کت‎ 
ESCARPMENTS 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non Soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot. very stony spot 


Borrow area up to 5 acres in size 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER I 


2 620 000 FEET 


I KILOMETER 


(Joins sheet 2) 


COUNTY 


8 


Ow 


CHASE 
Scale :1 


` 


2 635 000 FEET (Joins sheet ó) 


(E 18845 suior) 


2 660 000 FEET 


SHEET NUMBER 2 


KANSAS 


COUNTY, 


0 
o 
o 
= 
= 
山 
山 
x 
[9] 
ጨፌ 
o 
يه‎ 
< 
= 
ーー 


R_10E | R. 11E. 


(1 49945 suiof) 
YILINO | 


83-11 


1891۶ surop) ーー 


>à AN ; 


2 685 000 FEET 


(Joins sheet 8) 


m 
ac 
ጩ 
e 
z 
D 
z 
T 
I 
の 
I 
の 
< 
の 
$ 
z 
= 
Q 
o 
a 
o 
o 
= 
z 
m 
Ww 
x 
o 
لا‎ 
o 
a. 
< 
= 
= 
° 
の 


2665 000 FEET 


1333 000 SSS (z 19848 swop) 


1333 000 sss = = L = E (S jooys sutor) 


usss‏ او 


2705 000 FEET 


NUMBER 4 


COUNTY R.12E. 


7 
LI 
I 
の 

1 
2 
[^2] 
z 
S 
Ë 
z 
5 
o 
o 


LYON 


GREENWOOD 


SOIL MAP OF 


(Joins sheet 9) 


2 690 000 FEET 


(€ says sup) 
831310 | 


00002: I: ۶35 
YILINON | 0 


0 v/£ 


(Joins sheet 10) 


SHEET NUMBER 5 


I 
の 
< 
の 
$ 
z 
=] 
9 
° 
a 
o 
o 
z 
z 
LI 
Lu 
ad 
o 


MAP OF 


SOIL 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 6 


2635 000 FEET 


540 000 FEET 


| KILOMETER 


e 
8 
o 
Å 
E 


(Joins sheet 7) 


COUNTY 


525 000 FEET 


CHASE 


00002: 1. 5 
YALINOV I 0 


0 


(9 18845 suror) 1334 000 525 


(Joins sheet 2) 


SHEET NUMBER 7 


KANSAS 


= 
نے‎ 
o 
o 
a 
9 
© 
= 
z 
LL 
LI 
a 
〇 
L 
O 


MAP 


SOIL 


2 640 000 FEET 


1334 000 0 


(9 19945 surop) 


1334 000 OPS 


2685 000 FEET 


SHEET NUMBER 8 


NG 


A 
PIDE 


å | 


| 
2 
の 
る 
5 
نے‎ 
9 
o 
ፎ 
2 
= 
z 
መ 
LU 
LU 
a 
o 
لا‎ 
6 
يم‎ 
< 
= 


SOIL 


(Joins sheet 15) 


l 
2 665 000 FEET 


;[ 3 
ህ343801|» | 000021 5 


o 


83-301 


2710 000 FEET 


== (Joins sheet 16) 


o 
ፎ 
LU 
m 
= 
5 
z 
Lu 
LU 
T 
(の 
I 
の 
2 
の 
z 
š 
e 
z 
نے‎ 
3 
o 


MAP OF GREENWOOD 


SOIL 


2 690 000 FEET 


1334 000 Ot'S 


2 730 000 FEET 


o 
La] 
ac 
ሀ; 
ጩ 
= 
2 
፦ 4 
ከ) 
ሀ) 
っ に 
の 
| 
の 
< 
の 
ብ 
$ 
Ë 
z 
= 
o 
o 


GREENWOOD 


SOIL MAP OF 


: l 2 
u313W071 I OE idi: 


o 


83-3001 | 


) 1 199us suior) 1334 000 015 


2 590 000 FEET 


(Joins sheet 18) 


SHEET NUMBER 11 


KANSAS 


COUNTY 


CHASE 


z 
5 
o 
ርጋ 
a 
o 
o 
z 
Zz 
出 
山 
x 
o 
ጨፌ 
=> 
يه‎ 
< 
= 
= 
o 
の 


2570 000 FEET 


> 
1334 000 025 | 


ALNNOO WWLLO 


1334 000 025 1 t (E L ጦ9ዛ፡ swor) 


2615 000 FEET 


SHEET NUMBER 12 


„ KANSAS 


COUNTY 


a 
o 
© 
三 
< 
Lu 
LU 
a 
o 
LL 
° 
يم‎ 
< 
= 


SOIL 


1334 000 OTS 
: { 9183 E 
31ھ‎ 00007; I 5 90 


E 


I 
o ረፌ 2/1 v/£ 1 


SOIL. MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 13 


520 000 FEET 


I KILOMETER 


(Joins sheet 14) 


8 


o. 


Scale -1 


(Joins sheet 12) 


510 000 FEET 


COUNTY, KANSAS - SHEET NUMBER 14 


GREENWOOD 


MAP OF 


SOIL 


R. 10 E. | R. 11 E. 


1334 000 0[S 


SOIL. MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 15 


EI 


R. 11 E. | R.12E. 
2665 000 FEET š A ር سس‎ — - 


520 000 FEET 


I KILOMETER 


(Joins sheet 16) 


Scale -1:20000 


| 
| 
4 
| 
| 
| 


zc 00 
Ow a ያ À 
FT $ ፣ , 
LA A 
qu" — 
ii, i - 
se = 
۷ | 
NE ۹ 
‘ 


(Joins sheet 14) 


* 


TŽ ም 


Ú 
a 


510 000 FEET 


\ 
= 
2 


2 685 000 FEET 


(ረ | 19945 suior) 


2 710 000 FEET 


wo 
سم‎ 
عم‎ 
لنا‎ 
m 
= 
= 
z 
للا‎ 
I 
5 
| 
2 
の 
$ 
z 
D 
o 
o 
a 
o 
o 
= 
z 
mr 
11 
a 
o 


MAP OF 


SOIL 


| (Joins sheet 23) 


É r e 
2 690 000 FEET 


ih it; NT 1334 000 OTS 


:1 9 
YILINO TI I 00007; I je»s 


0 


u3L3A07 I 


2/1 


1334 000 SIS 


(Joins sheet 10) 


SHEET NUMBER 17 


KANSAS 


መሠ à 
| FR, 
ማም یآ یں‎ 
gy Ya. x. 


2 


æ 
2 
<= 
o 
a 
o 
o 
z 
z 
ui 
u 
x 
o 


OF 


SOIL MAP 


2715 000 FEET 


1314 000 925 — iz 1 (9 I 4904s suo) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 18 


R.8E. | R.9E. 


I KILOMETER 


COUNTY 


BUTLER 


o 
N 
o: 
- 
2 
5 
o 
の 


2 570 000 FEET 


UILINO UH | 00007: 1. 9|525 


1334 000 565 


2615 000 FEET 


(Joins sheet 26) 


SHEET NUMBER 19 


KANSAS 


E 
ሯ 
> 
o 
O 


GREENWOOD 


SOIL MAP OF 


2 595 000 FEET 


(81 18848 sulof) 


1334 000 SOS 


(LZ 19948 surop) 


SHEET NUMBER 20 


KANSAS 


, 


z 
= 
9 
° 
a 
o 
© 
三 
= 
Lu 
W 
a 
ር2 
L 
O 
a 
< 
= 


SOIL 


(Joins sheet 13) 


2 620 000 FEET (Joins sheet 27) 


1334 000 S6t 


: 1 9183 
83-311 8900٢ ws 


Z سک‎ 


so | 
0 t/i 2/1 v/£ | 


83-11 


1333 000 6۲ 
7 


(Joins sheet 14) 


2 660 000 FEET 


(Joins sheet 28) 


% 


| 
| 

٦ 
ニー- SS 一 一 一 ーーーーーー 2 > - 


ーー — — 一 
| 
ቺ 


SHEET NUMBER 21 


/ 


KANSAS - 


, 


E 
z 
5 
9 
o 


GREENWOOD 


SOIL MAP OF 


2 645 000 FEET 


1334 000 SOS 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 22 


R.11E | R. 12 E. 


I KILOMETER 
505 000 FEET 


(Joins sheet 21) 


495 000 FEET 


00002: Į- 35 
8343807ገ|» I 0 


0 


(Joins sheet 16) 


(Joins sheet 30) 


23 


KANSAS - SHEET NUMBER 


= 
2 
9 
5 
a 
o 
o 
= 
z 
LL 
13 
Qc 
[9] 


MAP OF 


SOIL 


2 690 000 FEET 


1334 000 5 1 (zz ጦ9ዛ፡ “ወበ 


1334 000 015 


2 730 000 FEET 


SHEET NUMBER 24 


KANSAS 


E 
z 
= 
o 
0 
a 
o 
° 
z 
z 
m 
ሠ 
oc 
〇 
لا‎ 
0 
a 
< 
= 
لے‎ 


1334 000 6 


;[ 3 
833001 000021 ¡eos 


0 


MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 25 


R.8E. | R.9E. 
2570 000 FEET 


490 000 FEET 


I KILOMETER 


(Joins sheet 26) 


> 
E 
2 
= 
o 
o 


BUTLER 


2 590 000 FEET 


2615 000 FEET 


SHEET NUMBER 26 


KANSAS - 


, 


z 
2 
9 
o 
a 
o 
© 
三 
Z 
Lu 
Ww 
a 
o 
LL 
9 
o. 
< 
= 
= 


(gz 10045 suror) 1334 000 08# 
81331011 I 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 27 


| 2620 000 FEET (Joins sheet 20) 


490 000 FEET 


I KILOMETER 


(Joins sheet 28) 


o 
8 
o 
N 


Ow 


Scale 1 


(Joins sheet 26) 


480 000 FEET 


(Joins sheet 34) 2 640 000 FEET 


(6Z 19945 suror) 


SHEET NUMBER 28 


KANSAS 


z 
نے‎ 
9 
o 
a 
o 
© 
= 
z 
Lu 
Ww 
a 
o 
LL 
° 
oa 
< 
= 


SOIL 
R 10፡18 11፻. 


2645 000 FEET 


(Joins sheet 21) 
(Joins sheet 35) 


1334 000 08V 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 29 


R. 11 E. | R. 12 E. 
2665 000 FEET 


490 000 FEET 


I KILOMETER 


(Joins sheet 30) 


0 


o 
8 
o 
E 
E 
ወ 
o 
の 


(Joins sheet 28) 


480 000 FEET 


(Joins sheet 36) 2 685 000 FEET 


1334 000 06t (LE 19045 uror) 


2 710 000 FEET 


SHEET NUMBER 30 


KANSAS 


z 
2 
9 
o 
a 
o 
© 
= 
z 
ሀሀ 
ሀዚ 
x 
[9] 
u 
° 
يه‎ 
< 
z 


SOIL 


"(Joins sheet 37) 


(Joins sheet 23) 


2690 000 FEET 


(67 ወዛ sutor) 1334 000 ۷ 


831301071 | 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 31 


2 715 000 FEET 


(Joins sheet 24) 


I KILOMETER 


o 
os 
一 
2 
© 
Q 
の 


(Joins sheet 30) 


(Joins sheet 38) 


1334 000 ۷ 
1 


[£ £ 18948 surop) 


SHEET NUMBER 32 


KANSAS 


E 
z 
2 
9 
0 
a 
5 
z 
z 
Lu 
W 
x 
o 
لا‎ 
° 
يم‎ 
< 
= 


SOIL 


2575 000 FEET 


09 HW 1 1334 000 09» 
00007; 1 9035 


83-1 


(re ጦ»ዛ* sutor) 


2615 000 FEET 


(Joins sheet 26) 


SHEET NUMBER 33 


es 


KANSAS 


, 


= 
z 
5 
o 
© 


GREENWOOD 


MAP OF 


SOIL 


2 595 000 FEET 


1334000 Sip 


(ZE 19945 surop) 


1334 000 ዓሃ 


SHEET NUMBER 34 


KANSAS - 


COUNTY, 


a 
o 
o 
z 
z 
出 
山 
add 
o 
TN 
o 


MAP 


SOIL 


(Joins sheet 27) 


2620000FEET (Joins sheet 41) 


00002: Į- 5 
8311) 0 


0 ቀ/ዩ 


(96 199485 suior) 1334 000 G9t 


KANSAS - SHEET NUMBER 35 


e 
Ë 


SNA ue 


z 
نے‎ 
o 
o 
a 
o 
o 
= 
z 
LL) 
Lu 
cc 
o 
لا‎ 
° 
o. 
< 
z 


SOIL 


2 645 000 FEET 


(r£ ۱٥٥٥۶ surof) 


1334000 ۲ (ZE 19845 suior) 


Dy 


2 685 000 FEET 


SHEET NUMBER 36 


の 
< 
の 
ra 
S 
ር. 
z 
نے‎ 
o 
ርጋ 


GREENWOOD 


MAP OF 


SOIL 


(GE 19948 wor) 5222 
0000Z:1 5 
UILINO TH | 0 


0 


813-310111 


(gg 1eous suror) 1334 000 9+ 


2710 000 FEET 


(Joins sheet 30) 
(Joins sheet 44) 


SHEET NUMBER 37 


KANSAS 


Ë 
z 
5 
o 
o 


SOIL MAP OF GREENWOOD 


2 690 000 FEET 


(gg 19945 suiof) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 38 


(Joins sheet 31) 


2 735 000 FEET 


475 000 FEET 


I KILOMETER 


に 
e 
3 
<= 
5 
M 
£ 
Š 
2 


465 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 39 


2575 000 FEET R.8E. | 8.9 E. 


I KILOMETER 


(Joins sheet 40) ] 


> 
= 
Z 
2 
e 
o 


BUTLER 


0 
Scale :1:20000 


# 


445 000 FEET 


1334 000 09y : (Ly 19945 suo) 


2615 000 FEET 


SHEET NUMBER 40 


KANSAS 


, 


z 
2 
9 
o 
a 
o 
o 
= 
z 
Lu 
للا‎ 
x 
〇 
LL 
O 
a 
< 
= 


SOIL 


(Joins sheet 33) 
(Joins sheet 47) 


2 595 000 FEET 


(66 19948 suo) 00002:1 ewog - 1334 000 Stt 
831310711 | 0 


0 


813-11 


(ደህ 4904s surop) 


2 640 000 FEET 


(Joins sheet 34) 


(Joins sheet 48) 


SHEET NUMBER 41 


KANSAS 


z 
2 
o 
O 
a 
o 
o 
= 
= 
山 
山 
x 
[9] 
لا‎ 
o 
a. 
< 
= 


SOIL 


2620 000 FEET 


(or yooys suiof) 


(Ep 19045 suror) 


NUMBER 42 


„ KANSAS - SHEET 


COUNTY 


a 
o 
o 
z 
dm 
ሀ) 
ሀ) 
x 
[9] 
u 
° 
a. 
< 
= 


SOIL 


R. 10 E. | R. 11E. 


2645 000 FEET 


(Joins sheet 49) 


(Ly ጦ9ዛ፡ suor) 
83-0) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 43 


R.11E. | RB 12E. (Joins sheet 36) 


I KILOMETER 


(Joins sheet 44) 


0 


o 
8 
o 
a 
2 
o 
o 
の 


(Joins sheet 42) 


450 000 FEET 


1334 000 09# 


2 710 000 FEET 


NUMBER 44 


to 
LL 
っ に 
(の 

I 
2 
ዕን 
de 
S 
E 
ፎ 
ہے‎ 
2 
5 
a 
© 
© 
= 
de 
للا‎ 
للا‎ 
ac 
Ó 
LL. 
6 
يم‎ 
< 
= 


SOIL 


(Joins sheet 51) 


(Joins sheet 37) 


2 690 000 FEET 


(Ep ees suor) 1334 000 OSP 
00002:1 5 3 
10 Ó 5:0 


፡፡፡፡፡፦ፓ፦ፓ ص س‎ ፎር ር ድዮ: #7 


| 
0 t/i 2/1 v/£ 1 


00002: 1: 5 
83-3011) 0 


0 


1334 000 9۷ 


2 735 000 FEET 


(Joins sheet 38) 


(Joins sheet 52) 


ما 
< 
ac‏ 
۳۹ 
m‏ 
= 
2 
z‏ 
፦‏ 
| 
山‏ 
I‏ 
ሀን‏ 
| 
の‏ 
< 
2 
$ 
z‏ 
2 
o‏ 
ርጋ‏ 
a‏ 
o‏ 
o‏ 
= 
レー‏ 
山‏ 
山‏ 
x‏ 
〇‏ 
لا 
0 
يم 
< 
= 
— 
o‏ 
の‏ 


2715 000 FEET 


(py 19945 suror) 


1334 000 Ot | (4p 19948 suror) 


2 590 000 FEET 


SHEET NUMBER 46 


KANSAS 


- 
2 
o 
o 
a 
o 
o 
= 
z 
LL 
Lu 
x 
o 
LL. 
o 
a. 
< 
z 
= 


2575 000 FEET 


(Joins sheet 53) 


ALNNOO 1185 1334 000 0€ 


: | ayes 
8330011 I baci 3 


0 


MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 47 


2 595 000 FEET 


(Joins sheet 40) 


440 000 FEET 


I KILOMETER 


- 
= 
+ 
š 
< 
5 
^ 
£ 
5 
3 
2 


20000 


0 


Scale :1 


(Joins sheet 46) 


430 000 FEET 


<+ d 
(Joins sheet 54) 2615 000 FEET 


(6 19945 suior) 


— لہ 


(Joins sheet 55) |(56) 


i 


J 
۱34 LON 


SHEET NUMBER 48 


KANSAS 


COUNTY, 


a 
o 
o 
= 
z 
ሀሀ 
山 
Qc 
[9] 


MAP OF 


SOIL 


(Joins sheet 41) 


2 620 000 FEET 


(Zt 18945 sutor) 5:1 9828 1334 000 0€ 
YILINO UH | 00066 


0 


u313W01 | 


(0 ¿aays suior) 1334 000 0EV 
1 


x | 


(Joins sheet 56) | (57) 


2665 000 FEET 


(Joins sheet 42) _ 


NUMBER 49 


KANSAS - SHEET 


2 ሥራ 


፦ 
- 
ሯ 
= 
9 
o 
a 
o 
o 
= 
z 
LU 
LU 
x 
G 


OF 


SOIL MAP 


2 545 000 FEET 


1333000 ۴ 


6v "ON SVSNV ۶۸1۸03 89 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 50 


R. ILE. | R. 12 E. 2 685 000 FEET 


445 000 FEET 


I KILOMETER 


(Joins sheet 49) 


Scale 1920000 


o 
wo 
` 
o 
= 
م‎ 
کے‎ 
e 
= 
< 
M 
^ 
> 
E 
= 
> 
e 
e 
Q 
o 
o 
= 
= 
[m 
ul 
عم‎ 
cs 


| 


This soil survey map is compiled on 1979 


(Joins sheet 51) 


430 000 FEET 


2670 000 FEET (Joins sheet 57) | (Joins 58) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 


2 690 000 FEET R. 12 E. (Joins sheet 44) 
LÉ A 


I KILOMETER 


(Joins sheet 52 ) 


0 


o 
S 
o 
N 
2 
6 
a 


(Joins sheet 50) 


435 000 FEET 


> 


2710 000 FEET (Joins sheet 58) | (Joins 59) 


1334 000 ۷۷ 


— 


2 735 000 FEET 
X U- 


NUMBER 52 


= 
Lu 
للا‎ 
I 
ሀን 
| 
o 
< 
(の 
$ 
z 
> 
o 
o 
Q 
Q 
o 
三 
z 
للا‎ 
LI 
a 
o 
LL 
o 
يم‎ 
< 
= 
ビュ 
〇 
(の 


=> 
t€ 
デム こさ 


> 


(Joins sheet 45) 
(Joins sheet 59) 


2 715 000 FEET 


(LS 10045 surop) 
: | 3 
ህ343ዘ01] | Dt WR 


0 


83-11 
| 


1334 000 515 


toe EN 


SEn 
“ቓ 


2590 000 FEET 


(Joins sheet 46) 


(Joins sheet 60) 


53 


መመመ መ سس‎ ーー 
B 


Tk 


SHEET NUMBER 


KANSAS - 


a 
Z 
5 
9 
0 


MAP OF GREENWOOD 


SOIL 


2575 000 FEET 


ae 34 000 ser "921 ALNDOO 841108 | 


„1334 000 52ነ " FR (55 ጦዛ፡ “ወ 


2615 000 FEET 


SHEET NUMBER 54 


KANSAS 


COUNTY, 


a 
o 
© 
= 
Z 
LU 
LJ 
ع0‎ 
o 
LL. 
o 
o. 
< 
= 


SOIL 


2 595 000 FEET 


69 19045 suror) 
:[ ae 
8313 | 00002] 5 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 55 


2 620 000 FEET 


(Joins sheet 48) 


425 000 FEET 


í 
& 


Ne 
UR 


7 i : እ 


አጋ 


| KILOMETER 


(Joins sheet 56) 


NA 1 
"AV , 


0 


o 
e 
7 
= 
o 

o 
の 


(Joins sheet 54) 


a ۱ سوا‎ = 
(Joins sheet 62) 2640 000 FEET 


1334 000 ۷ 


2660 000 FEET 


wo 
ሀን 
ፎ 
山 
m 
z 
نے‎ 
z 
7 
Lu 
L 
の 

| 
の 
< 
ሹን 
r4 
2 


GREENWOOD COUNTY, 


MAP OF 


SOIL 


2645 000 FEET 


— (Joins sheet 63) 


(ናና Jooys swop) — 1334 000 STy 
ህ34138011|» | ዕ 


6 


813-11) 


1334 000 SIP 


2685 000 FEET 


(Joins sheet 64) 


NUMBER 57 


ー SHEET 


KANSAS 


= 
2 
o 
O 
a 
o 
o 
= 
z 
ሠ 
ሠ 
& 
o 
LL. 
o 
يه‎ 
< 
z 


SOIL 


(49) | (Joins sheet 50) 
2665 000 FEET 


(9g ሠፅዛ፡ sutor) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 58 
(Joins 50) | (Joins sheet 51) 


2710 000 FEET 


430 000 FEET 


I KILOMETER 


(Joins sheet 57) 


o 
N 
o 
= 
2 
መ 
o 
の 


(Joins sheet 59) 


415000 FEET 


2 690 000 FEET (Joins sheet 65) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 59 
(51) | (Joins sheet 52) e EET R. 13 E. 
وس‎ 7 —— 


I KILOMETER 


0 


o 
8 
o 
N 
2 
6 
の 


(Joins sheet 58) 


415000 FEET 


(Joins sheet 66) 2 735 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 60 


ast | ROE om 6ا‎ 8 


410000 FEET 


I KILOMETER 


COUNTY 


8 
o 
N 
o~ 
- 
2 
6 
o 
の 


BUTLER 


400 000 FEET 
(Joins sheet 61) 


(Joins sheet 67) | 2575 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 61 


I KILOMETER 


= 
N 
o 
3 
= 
= 
E 
o 
2 


20000 


0 


Scale :1 


(Joins sheet 60) 


2615000 FEET 


1334 000 Oly 


SHEET NUMBER 62 


COUNTY, KANSAS - 


a 
o 
o 
= 
z 
mr 
m 
x 
[9] 
L 
0 
يه‎ 
< 
= 
= 
58 


(Joins sheet 69) 


2620 000 FEET 


1334 000 00+ 


8343ዘ01|8 | 


v/£ 


83-1 


2665 000 FEET 


(Joins sheet 56) 
(Joins sheet 70) 


SHEET NUMBER 63 


KANSAS - 


= 
نے‎ 
o 
o 
a 
o 
o 
= 
= 
u 
للا‎ 
a 
o 
LL 
o 
a 
< 
= 
لے‎ 
o 
の 


2645 000 FEET 


(zo 19045 suror) 


1334 000 01» 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER64 


I KILOMETER 


410000 FEET 


o 
N 
ፎ-- 
一 
= 
o 
o 
a 


== (Joins sheet 65) 


400 000 FEET 


(Joins sheet 71) 2670 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 65 


2 690 000 FEET 


; ۲ (Joins sheet 58) 
0 š ት 2 ee 1 ١ . Y 1 1 ው" ; 


ሠ” 


፣ 


| 


| KILOMETER 


- مك‎ oi سے‎ i — iin, iks መ “ዋሞ” 
| 
| 


(Joins sheet 66) 


0 


o 
M 
= 
= 
© 
o 
の 


(Joins sheet 64) 


400 000 FEET 


(Joins sheet 72) "T 2710 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 66 
(Joins shoot 59) å R. 13 E. 


2 735 000 FEET 


I KILOMETER 


410 000 FEET 


(Joins sheet 65) 


o 
N 
o-: 
v. 
2 
6 
o 
[7] 


400 000 FEET 


2715 000 FEET (Joins sheet 73) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER67 


R. 8E. | R.9E. 
2 575 000 FEET > 


395 000 FEET 


I KILOMETER 


(Joins sheet 68) 


20000 


Scale ‘1 


> 
E 
z 
2 
o 
o 


BUTLER 


385 000 FEET 


2 590 000 FEET 


(69 1994s suror) 
| 


8 
ع0‎ 
Ly 
a 
z 
2 
z 
Lu 
u 
= 
(の 

I 
CD 
< 
e 
z 
$ 
z 
2 
o 
o 
a 
o 
o 
= 
ም 
للا‎ 
LU 
x 
ጋ 
ዚ. 
o 
a 
< 
= 
= 
° 
の 


(Joins sheet 75) 


2 595 000 FEET 


(£9 19945 surop) 
:[ 3 
83213016711 | ید‎ መቹ 90 | 


(8) z 天 一 一 一 ————— را ت‎ 


ョ 1IWI 0 ١/۱ 2/1 ャ / を 1 


83-307) 


v/£ 


(ዐረ 19948 suo) 1334 000 SBE 


(Joins sheet 76) 


(Joins sheet 62) 


SHEET NUMBER 69 


KANSAS 


Z 
D 
Q 
O 
a 
o 
o 
= 
z 
للا‎ 
LU 
x 
ርጋ 


MAP OF 


SOIL 


2 620 000 FEET 


1334 000 S6£ i š - — =a (89 ሥፅዛ፡ suror) 


SOIL MAP OF GREENWOOD COUNTY, 


KANSAS - SHEET NUMBER 70 
R. 10 E. | R. 11 E. 


395 000 FEET 


I KILOMETER 


(Joins sheet 69) 


8 
o 
o 
Q 
o 
一 
2 
© 
o 
o 


(Joins sheet 71) 


385 000 FEET 


2645 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, SHEET NUMBER 71 


2 670 000 FEET 


R116. | R 12€. 


| KILOMETER 


(Joins sheet 72) 


0 


o 
o 
o 
o 
N 
نت‎ 
2 
6 
o 
の 


(Joins sheef 70) 


385 000 FEET 


^í ہے‎ 4 
2685000FEET (Joins sheet 78) 


1334 000 S6E 
1 


2710 000 FEET 


SHEET NUMBER 72 


KANSAS 


z 
= 
° 
O 
a 
o 
o 
= 
= 
ህህ 
ዚህ 
x 
o 
لا‎ 
0 
a 
< 
= 


SOIL 


“(Joins sheet 79) 


2690 000 FEET 


በረ መዛ surop) "ea 
83-0 | 00007;1 5 


83-11 


2 735 000 FEET 


(Joins sheet 66) 


(Joins sheet 80) 


NUMBER 73 


= 
LU 
للا‎ 
に tg 
の 
I 
2 
の 
z 
$ 
Ë 
< 
ہے‎ 
o 
ርጋ 


GREENWOOD 


SOIL MAP OF 


(ZL 19948 swop) 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 74 


i 67, 
(Joins sheet 67) 5 ۱ š R.8E. | R.9E. 


380 000 FEET 


I KILOMETER 


COUNTY 


° 
o 
o 
o 
N 

ov 
፦ 
2 

b 
o 
の 


BUTLER 


(Joins sheet 75) 


` (Joins sheet ](1ق‎ 25750005661 — — 


00002: Į- 9le5S 
813-3000111) 0 


0 


(94 19945 suro) 


2615000 FEET - 


(Joins sheet 82) 


f ۳ 

% A) AR 

— US 
== 


NUMBER 75 


- SHEET 


KANSAS 


2 
2 
— 
o 
o 


MAP OF GREENWOOD 


SOIL 


> 


2595 000 FEET 


i wii ^ WA 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 76 


2 640 000 FEET 


I KILOMETER 


(Joins sheet 75) 


o 
N 
eS 
= 
2 
o 
o 
[7] 


370 000 FEET 


(Joins sheet 77) 


"| 2620 000 FEET (Joins sheet 83) 


813311) 


1334 000 6 


2665 000 FEET 


(Joins sheet 84) 


SHEET NUMBER 77 


KANSAS 


z 
= 
Q 
© 
Q 
o 
o 
z 
z 
Lu 
LL 
[ra 
〇 


MAP OF 


SOIL 


መዣ sur) | 


MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 78 


(Joins sheet 71) R 11€ | R. 12 E. 2 
—— 2 TR = 2 2685 000 FEET 


380 000 FEET 


I KILOMETER 


TE 


መን... 


(Joins sheet 77) 


- d BS š 


8 | 
o 
ناد‎ 
o 
で 
2 
5 
o 
の 


7. (Joins sheet 79) 


370 000 FEET 


2670000 FEET 


83-11 
v/£ 


1334 000 OLE 


(Joins sheet 72) 


2 710 000 FE 


(Joins sheet 86) 


SHEET NUMBER 79 


| 
ሹን 
< 
ሹን 
る 
z 
2 
Q 
o 
a 
o 
o 
= 
z 
للا‎ 
LL 
ፎ 
o 
LL. 
O 
o. 
< 
= 


FALL 
RIVER 
RESERVOIR 


SOIL 


2 690 000 FEET 


1334 000 08€ 


2 735 000 FEET 


SHEET NUMBER 80 


, KANSAS 


COUNTY 


a 
o 
o 
= 
= 
Lu! 
LL 
a 
o 
LL 
o 
o. 
< 
= 


SOIL 


(Joins sheet 87) 


(Joins sheet 73) 


2715 000 FEET 


1334 000 04€ 
(64 49048 surop) 


:[ 3 
31 ነ አር a Pe 


0 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 81 


2 575 000 FEET ፪ R.8E. | R.9 E. 


360 000 FEET 
I KILOMETER 


T. 28 S. 


(Joins sheet 82) 


> 
= 
a 
2 
o 
o 


0 
Scale :1:20000 


BUTLER 


350 000 FEET 


2 595 000 FEET 
COUNTY 


1334 000 S9£ ፻ ۹ (gg i9oys suiof) 


ws i T | ۸ 


2615 000 FEET 


SHEET NUMBER 82 


COUNTY 


KANSAS - 
ELK 


, 


z 
2 
o 
።> 
a 
o 
90 
= 
z 
[m 
山 
[ra 
〇 


MAP OF 


SOIL 


(Joins sheet 75) 


\ 
d på 3n 1334 000 OSE 
: | 3 
83-1310 | 000021 1e9S sö 


ص ر س 


I 
٥ 9/1 2/1 v/$ ۱ 


813-3000111) 


(rg መፅ*ዛ፡ suior) 1333 000 OSE 


2 640 000 FEET 


(Joins sheet 76) 


NUMBER 83 


KANSAS - SHEET 


COUNTY 


Ë 
z 
= 
o 
© 


ELK 


GREENWOOD 


MAP OF 


SOIL 


2 620 000 FEET 


084s suo 
4334 000 59€ - (8 19945 tor) 


2665 000 FEET 


NUMBER 84 


= 
Lu 
Ww 
= 
の 
I 
e 
< 
の ) 
$ 
z 
نے‎ 
o 
o 
a 
o 
o 
= 
= 
u 
Lu 
ፎ 
o 


SOIL MAP OF 


(Joins sheet 7. 7) 


2 645 000 FEET 


(£g 199 り 5 surop) 1334 000 OSE 
00002:T 5 
8330011) 0 


0 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 85 


R. 11 E. | R. 12 E. = (Joins sheet 78) 


I KILOMETER 


(Joins sheet 86) 


0 


o 
Š 
° 
N 
2 
o 
o 
の 


(Joins sheet 84) 


355 000 FEET 


COUNTY 


2 690 000 FEET 


SOIL MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 86 


2710 000 FEET 


I KILOMETER 


መጨ 
Lu 
° 
E 
a 
的 
£ 
5 
3 
2 


(Joins sheet 87) 


MAP OF GREENWOOD COUNTY, KANSAS - SHEET NUMBER 87 


(Joins sheet 80) 


I KILOMETER 


0 


o 
9 
o 
o 
NN 
Yn 
2 
四 
o 
の 


(Joins sheet 86) 


355 000 FEET 


